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Fig. l.-THE ROYAL HAIL STEAMER UMBRIA OF THE CUNABD LIKE. 



Fig. 2.-CAPTAIN McKAY OF THE 
CUNABD STEAHEE UMBKIA. 

Captain H. McKay, who commanded the 
Cunard liner Umbria during her recent event- 
ful, voyage, is a native of Stonehaven. He has 
been in the Cunard service for thirty-one years 
—during twelve of these as master of some of 
the finest vessels in the Cunard fleet. He suc- 
ceeded the late Captain McMickan in his pres- 
ent position as commander of the Umbria. 




Fig. 3. THE CUNARD ""TEAMER UMBRIA THE SPECIAL DUPLEX DRILLS FOR CUTTING OUT THE BROKEN SECTION OF THE MAIN SHAFT. I"**- l>**re 50.] 
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AMERICAN SOCIETY OF CIVIL ENGINEERS. 

The fortieth annual meeting was held January 18 
and 19 at the home of the society in New York. The 
annual reports were made, after which the canvass of 
votes for officers of the ensuing year was read by the 
secretary, resulting in the election of Wm. Metcalf, 
Pittsburg, Pa., president ; Charles Macdonald, New 
York City, and E. L. Corthell, Chicago, vice-presi- 
dents ; Foster Crowell, Henry G. Prout, Willard S. 
Pope, F. P. Stearns, J. 8. Fanning, and O. H. Land- 
reth, directors ; Francis Collingwood, secretary ; John 
Bogert, treasurer. 

In the evening an address, with lantern views, was 
given by Wm. D. Kelley, of Washington, D. C. , on his 
surveys in Ecuador and Peru for the proposed Inter- 
continental Railway. 

On the second day a number of the members visited 
the improvements on the Harlem River, Macomb's 
Dam Bridge, and the Viaduct, after which they pro- 
ceeded to the De la Vergne Refrigerating Machine 
Co., at Port Morris. 

In the evening a reception was held in the rooms of 
the society, which was largely attended. 



PROPOSED ADDITIONS TO THE ELEVATED STEAM 
STREET RAILWAYS IN NEW YORE. 

The legislative commission appointed to consider and 
establish new and better methods for improving the 
rapid transit facilities in the city of New York, after 
many laborious months of study and deliberation, 
finally settled upon the underground system, and 
elaborated the general plans for construction and loca- 
tion thereof. The franchise, which was subject to 
many restrictions, and rendered onerous by the vast 
amount of capital required, namely fifty millions of 
dollars, was put up at public auction in December last. 
No valid bids were offered. Capitalists were unable to 
see any sure profit in the great work, notwithstanding 
the fact that almost every other railway within the 
city limits is a mine of wealth to the owners. All of 
them, however, run on the ground or above ground. 

The fifteen years' experience which New Yorkers 
have had with the elevated steam railways, and the 
excellent service they have rendered, seems to have 
satisfied the people that this is, on the whole, the best 
method for city rapid transit, although it is attended 
with many most serious objections, especially for those 
who live and do business along the railway lines. For 
them it obstructs the streets, fills them with dirt and 
dust, produces deafening noise, etc. But these over- 
head trains are comfortable and satisfactory to the 
travelers, who constitute a vast host. No railways in 
the world carry such enormous numbers of passengers 
as these elevated steam street cars. Their aggregate 
length is only 34 miles ; but they carry nearly 700,000 
passengers every day. At the morning and evening 
hours, -when the people go to or return from business, 
these cars are crowded to excess, and there has been 
for a long time the most pressing need for relief by the 
addition of more cars and facilities. 

The failure of the commissioners to sell the under- 
ground franchise has left them apparently no alterna- 
tive than to authorize an extension of the elevated 
system ; and this is now under consideration. Several 
new lines have been laid out, and a number of cross 
town connections planned, which, when constructed, 
as they may be within a few months' time, will greatly 
add to the convenience of the public. 



UNCLEAN PAPER MONEY A VEHICLE FOR THE SPREAD 
OP DISEASE. 

A bill has recently been presented in Congress re- 
quiring the Secretary of the Treasury to provide for 
the calling in of all ragged, worn, and soiled paper 
money, new bills to be furnished in place of the old 
and unclean notes. It is surprising, when one thinks 
of it, that some such action has not long ago been 
taken, for not a little of the paper money daily passing 
from hand to hand has become extremely repulsive 
in appearance, and is ever suggestive of disease-spread- 
ing power. 

In any provision made for the calling in of the old 
and soiled bills, the banks must, of course, be the 
principal intermediaries, but they would in most'eases 
be only too glad to substitute new bills for all the old 
ones which come in over their counters, could suffici- 
ent facilities be afforded for obtaining new bills from 
the Treasury Department. The resolution now before 
Congress is designed to give a more deserved promi 
nence to this matter, and it is to be hoped the measure 
will be promptly adopted. 

The origin of disease germs has been the subject, of 
elaborate investigation and experiment by the ablest 
biologists, and although our knowledge is still largely 
speculative, much is known about the way in which 
such germs are "borne about and deposited in soils 
suitable for their growth and reproduction. That they 
are present in the atmosphere of a sick-room, carried 
on particles of dust, and with them attached to the 
walls of the room, to carpets, to the clothing of passers- 
in and passers-out, and, indeed, to every absorbent sur- 
face ; that they are thereafter dispatched on fatal 
errands by the housemaid's broom and dusting cloth; 



that they and their encrusted spores, or seed, are cap- 
able of lying in what may be termed a dormant con- 
dition, certainly for months, on any surface that catches 
and detains them, unaffected by excesses of tempera- 
ture; that, released by a brush or a current of air, and 
dropped in a substance that affords them nourishment, 
they multiply with incalculable rapidity." These are 
facts that have been thoroughly demonstrated. That 
such germs may, and in thousands of cases doubtless 
do, become attached to the fibers of worn and soiled 
bank notes, that they may in fact, in some instances, 
constitute the very matter which gives them their un- 
clean and repulsive appearance, is a proposition which 
cannot be denied. 

■»<»>» 
The Hydrotype. 
M. Cros has devised a kind of reversed collotype, in 
which a plate coated with bichromated gelatine is ex- 
posed under a transparency until the most exposed 
portions are so acted upon that they refuse to swell in 
water. The bichromate i* now washed out, and the 
plate is immersed in an aqueous dye, which is absorbed 
by those parts of the film which have not been hard- 
ened by exposure, and so a very perfect and vigorous 
transparency results. If a sheet of moistened paper 
be pressed down on the film, a print in the dye or color 
results, but M. Cros. deals with the matter rather from 
the point of view of the transparent reproduction. The 
plate being dried and slightly rinsed, sufficient color- 
ing matter remains on the film. Old plates will give us 
plain gelatinized glass, if we remove the bromide by 
the hyposulphite bath, and wash. If the plates have 
been developed, the image may be removed by the fol- 
lowing bath : 

Ferricyanide potassium 3 parts 

Sodium hyposulphite 10 " 

Water 100 " 

This solution must be used 'while fresh. The plates 
are now sensitized in a three per cent solution of am- 
monium bichromate, and, after drying, are exposed in 
the printing frame for about the time that would be re- 
quired in the case of an ordinary silver print. Thor- 
ough washing is now required, followed by a second 
desiccation. The plate is now stained with an aqueous 
solution of the coloring matter. Any aniline or other 
dye soluble in water may be used. It should be noted, 
says Photography, that plates which have been treated 
with alum are unsuitable for this process, as alum 
hardens the whole film. 

♦ « 9 . ♦ 

Soap from Cotton Seed Oil. 

The following account, given in a communication to 
the American Soap Journal, of how this oil is em- 
ployed by a practiced soap maker, centains much in- 
formation upon this point which is of a useful nature. 
The question of how much soap a given quantity of 
tallpw will make is often a difficult point to gauge. In 
the following method one of the advantges claimed is 
that the yield of soap agrees with calculated yield, 180 
pounds of fat giving 535 pqunds of clear waxy soap. 
The formula given below has been successfully used 
for eighteen months : 

Pounds. 

Benned cotton seed oil 164 

Tallow 16 

Resin ' - K" , 75 

Silicate of soda " N " 75 

Palm oil.. t 1 

Caustic lye, 35 deg. B 153 

Starch 3% 

Sal soda.. 5 

Silex 40 

Water ljf 

P&fume 1 

535 

The method adopted for working up ihis formula is 
as follows : Commencing with cooling frame, the ma- 
terials are framed, thus avoiding framing the soap. 
This necessitates the use of a good tight frame in 
which the cotton seed oil, palm oil, and tallow, care- 
fully weighed or measured, according to the propor- 
tions given above, are placed, having first been warmed 
to a temperature of 115° Fah. The resin, previously 
warmed and cut with a small amount of weak lye to 
keep it fluid, is then added. 

The frame is now rolled under the mixing machine, 
which has movable shafts and blades. These mixer 
shafts are lowered into the foregoing mixture and set in 
motion. The caustic lye and the sodium silicate are 
now added, ahtj the mixture stirred for seven to ten 
minutes, when the starch and sal soda and silex are 
added, and the whole stirred for another four or five 
minutes. The mixture shouM then have a glossy and 
smooth appearance, indicating that the incorporation 
is complete. The perfume is added, the mixing blades 
removed, and the frame set aside to cool. The soap 
will be quite hard in a resonable length of time. It 
may be stripped on the second day, and cut upon the 
third. The difference in cost between tallow and cot- 
ton seed oil introduces the element of economy, while 
there is no loss save the moisture which evaporates 
during the three days' cooling, no spent lye and no ni- 
gres. Lastly the soap is found to do good work in 
actual use in the wash tub, containing less moisture 
than there usually is in boiled and settled soaps. 
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[Special Correspondence op the Scientific Amsrican.1 

The World's Columbian Exposition. 
THE MOTIVE POWER AND ITS TRANSMISSION. 

The industrial world will find an instructive lesson in 
regard to the generation and transmission of power at 
the World's Columbian Exposition at Chicago, for the 
latest improvements in these lines will be elaborately 
and completely shown. The contrast between this and 
the Centennial Exposition will be marked, not alone in 
the direction of radical changes, but in the refinement 
and improvement of methods then in vogue. The im- 
mense Corliss engine at the Centennial was an efficient 
type of the simple engine as then used in cases where 
large units of power were demanded. This one engine 
of 1,400 nominal horse power capacity furnished all the 
power required at that exposition. The power was 
transmitted from a fly wheel that was thirty feet in 
diameter and weighed fifty-six tons to lines of shafting 
underneath the floor, and was in turn transmitted from 
these shafts by means of belting to its several uses. 

At the World's Columbian Exposition sixteen such 
immense Corliss engines would not be equal to the de- 
mands for power. Or to put it in other words, the in- 
dustrial condition of the country as represented by the 
Centennial Exposition has doubled in volume each 
year since then, with the World's Columbian Exposi- 
tion taken as the unit of the magnitude of the indus- 
tries of this country to-day. At the Centennial elec- 
tricity as a practical useful force was only a dream. At 
the World's Columbian Exposition it monopolizes 
things. The engines so far contracted for represent 
28,000 nominal horse power. And of this vast amount 
of power, practically one-half will be utilized to gener- 
ate electricity to supply the incandescent lighting in- 
stallation. About 5,000 horse power will be required 
to operate the arc lighting plant, and the electric mo- 
tors so far contracted for aggregate something over 
4,000 horse power. This leaves only a nominal amount 
of power to be transmitted by means of shafting. 

The Palace of Mechanic Arts will call for a much 
larger amount of power to operate machinery than 
any other building, and in cases where this power is 
transmitted by means of shafting it will be done, as 
was the case at the Centennial, from mains underneath 
the floor. The amount thus transmitted will, it is be- 
lieved, not much exceed a thousand horse power. 
Electric power will also be used in this building for 
operating machinery, for running the three electric 
cranes and for other purposes. 

But the great economy and advantage of electric 
transmission of power is found in supplying it to the 
other buildings needing it, and yet keep the one great 
power-generating plant intact. Thus it is about 1,400 
feet from the power plant in the Palace of Mechanic 
Arts to the center of the Electricity Building. Several 
hundreds of horse power will be required in this build- 
ing, and it will be supplied wholly by electric motors. 
The center of the Agricultural Building is a thousand 
feet from the power plant; the Mining Building is 
nearly 1,500 feet away, and the Transportation Build- 
ing some 2,000 or more feet away. In all these cases 
the only feasible method of transmitting power is by 
the method adopted — that of electric motors. 

A study of the engine plant that is now being in- 
stalled in the Palace of Mechanic Arts is a lesson in 
the progress in engine building during me intervening 
years since the Centennial. As has been said, the im- 
mense Corliss engine was at that time a type of the 
simple engine when large units of power were re- 
quired. A study of the present exposition plant shows 
the extent to which the further expansion of steam has 
been utilized. The largest engine to be installed will 
weigh only a part of the 700 tons that the big Corliss 
did, and will yet have greater horse power — 2,000 — and 
will be quadruple expansion. This will be the only 
engine in the plant probably that will utilize this de- 
gree of expansion of steam. But there will be four 
engines that will be triple expansion, three of them 
being of 1,000 horse power each. 

Over fifty engines have already been contracted for; 
three-fifths of them are compound engines, either tan- 
dem compound, double tandem compound, cross com- 
pound, or vertical compound. And these engines are 
of large units compared to engines in general use in the 
industrial world. Several of them are of 1,000 horse 
power, and the average for all the compounds is nearly 
450 horse power. A dozen simple engines will also be 
installed. 

The generating of electricity has called for the de- 
velopment of the high speed engine. Whether this 
type of engine has reached the zenith of its popularity 
is not a question to be discussed, but it will be fully 
represented in the power plant, there having been per- 
haps fifteen contracted for. This type of engine is of 
recent development, and of much more recent perfect- 
ing, but nearly all the leading makes will be repre- 
sented. 

One of the latest phases in the use of engines as re- 
gards the generating of electricity, which is attracting 
the attention of builders of engines and electric gen- 
erators — that of direct connecting instead of belting — 
will be more fully exploited than was at first under- 
stood it would be. Six of the ten-thou sand-light incan- 



descent dynamos are to be direct-connected. And in 
addition to these, there will be two or three other di- 
rect-connected sets of smaller capacity. 

The greatly increased use of electricity, and its special 
adaptability for power purposes, especially for long 
transmissions, has materially changed the processes of 
generating power and of transmitting it since the Cen- 
tennial Exposition. A well known engineer who was 
inspecting the power plant as planned for the Palace of 
Mechanic Arts, remarked to the writer a few days ago, 
"This may be Machinery Hall, but so far as the power 
plant is concerned, it is practically an electrical ex- 
hibit." 

It will be seen that all the progress that has been 
made since the Centennial Exposition in the direction 
of the more economic generation and transmission of 
power will receive the fullest attention at the hands 
of the World's Columbian Exposition management. 
And the value of the Exposition, as an instructive fac- 
tor in the commercial and industrial world, is thus 
enhanced. Economics have been well studied and 
recent tendencies in practice fully exemplified, partic- 
ularly, as has been stated, in the concentration of the 
power plant into a unit, as it were; the fullest expan- 
sion of steam as now utilized, the most efficient trans- 
mission of power, particularly for long distances, and 
the method of direct connecting in electric generating 
plants. 

MISCELLANEOUS NOTES. 

The Awards. 
After considerable disagreement and much discus- 
sion, it has finally been decided that the awards at the 
Exposition will be made under a straight jury system, 
the rules adopted providing for a large general jury, 
to be divided into thirteen departmental juries, which 
will do the work. Exhibitors entering into competi- 
tion for prizes will receive a written report, telling 
why each has or has not been awarded a prize, and 
from this report an appeal may be taken to an exe- 
cutive committee, which may order a re-examination. 

The Great Naval Parade. 
The naval parade to take place in New York harbor 
next April, preliminary to the opening of the Exposi- 
tion, is now being provided for. Rear-Admiral Ghe- 
rardi has been appointed to the chief command, and the 
North and South Atlantic stations are to be tempo- 
rarily discontinued, Admirals Benham and Walker then 
serving under Admiral Gherardi with the ships of their 
respective commands. Besides a full participation in 
the parade by the vessels of foreign nations, the repre- 
sentatives of our own navy will include the fine 8,150 
ton armored cruiser New York, perhaps the best of her 
class in the world ; the Miantonomoh, interesting as a 
harbor defender of the monitor type; the swift pro- 
tected cruisers San Francisco, Philadelphia, Baltimore, 
Charleston, and Newark, of from 18 to 20 knots speed ; 
the heavily armed Chicago and Atlanta ; the gun- 
boats Yorktown, Concord, and Bennington ; the 2,000 
tonners Detroit and Montgomery ; the Bath-built gun- 
boats Machias and Castine ; the Dolphin and Bancroft, 
the novel Vesuvius, the torpedo boat Cushing, the 
Essex, and, finally, the renowed Kearsarge, which sank 
the Alabama in the closing days of our civil war. 

Allotments of Space. 

There has been a great deal of fault found with the 
allotments of space in the fair buildings. 

The space in each of the great structures is now 
practically all assigned, and many have been excluded 
who counted to a certainty upon being exhibi- 
tors, and been to considerable expense to that end, 
while a far larger number have been allowed so small 
a space, in comparison with what was asked for, that 
their disappointment is keen. It is only just to the 
managers to assume that they have endeavored to do 
the best possible, and that they have intended to 
treat all with equal fairness, but it is evident that the 
vast buildings, great as they are, will be crowded to 
their utmost, and still be markedly inadequate to hold 
all the exhibits which should find a place in the 
fair. 

The Receipts and Expenditures. 

The receipts and expenditures for the fair, according 
to the last monthly report of the treasurer, have been 
as follows : 

RECEIPTS. 

Balance received from temporary organization 

Received on current installments of stock subscriptions 

Receipts from banks for interest on deposits 

Received from city of Chicago on account of sale of bonds.. 

Received forBouvenir coins 

Received from premiums on coins ,\.. 

From gate receipts at Jackson Park to Jan. 11 

Received account 6 per cent debenture bonds , 

Received on account of interest on 6 per cent debenture 

bonds 

Miscellaneous receipts from sundry sources 

Received from various stock subscriptions not yet classified 

Total $15,259,488 30 

DISBURSEMENTS. 

Total disbursements on vouchers as per daily report to 

Auditor $13,043,612 75 

Total available cash on hand 1,316,833 55 

Total. , $15,259.448 30 
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The flax Problem Solved In Sweden. 

An interesting discussion has of late been going on 
among the officials in New York relative to the best 
way of collecting taxes. It is shown that an immense 
amount of personal property escapes taxation and 
consequently real estate pays the greater share. Some 
of the most experienced tax officials advocate the abo- 
lition of personal taxes, owing to the difficulty of col- 
lection, and the placing of all taxes, or nearly all, upon 
real estate, which is always in view, and can be readily 
grabbed from the owner in case of non-payment. In 
an article in the Forum, Mr. J. W. Brooks describes 
the Gothenburg plan, by which the profits on liquor 
are made to take the place of a large if not the prin- 
cipal part of the public taxes. The New York Sun 
says: 

A company was established by the reformers in 1865 
to take over the public house licenses as they fell in, 
reserving the right to deeide how many should be 
made use of, and in which parts of the town. The 
surplus profits were to be devoted to public uses, but 
later a reasonable interest was guaranteed by the city 
on the capital invested, and the whole net proceeds 
were turned over to the community. The company 
began operations in 1865, and in its existence of twenty- 
seven years neither director nor share holder has re- 
ceived a cent of profit, all the gains going into the pub- 
lic treasury. The system has spread over Sweden and 
Norway, and in the latter country, where in 1875 there 
were but 15 societies in existence, in 1889 there were 51. 
Innumerable difficulties, of course, arose from time to 
time. The modifications and variations in the details 
of operation have been multitudinous. The chief 
principle, however, is to deprive individuals of the 
strongest motive for stimulating the sale of spirits 
— that of personal gain. 

Of profits that have accrued to the communities 
through the disposition of the profits from the liquor 
business, Mr. Brooks tells much that is interesting. 
For example, Bergen, a town of fifty thousand inhabi- 
tants, has in thirteen years received nearly four mil- 
lion dollars, which, under the old system, would have 
gone to the distillers and private liquor dealers. But 
this fact of the community benefiting so largely from 
the liquor business constitutes one of the great dangers 
of the Gothenburg system. It is greatly to the inter- 
est of the taxpayers to have the liquor sales as large as 
possible, because this lightens other taxation. This 
difficulty has been dealt with in a variety of ways. In 
Norway the taxpayers' interest is made as slight and 
indirect as possible. The liquor profits are used as far 
as possible in public improvements. The establish- 
ment of parks, baths, reformatories, technical schools, 
even improved workmen's dwellings, are a few of the 
things on which the liquor revenue is spent. 

At the same time Mr. Brooks admits the existence of 
serious objections to the Swedish plan. He does not 
think the best hope it offers to us lies in the actual 
lessening of sales. Rather the system as compared with 
private selling gives a basis for an aggressive and effi- 
cient education of public opinion upon the liquor 
question. He does not think the system could be in- 
troduced in any of our large cities. The " alliance of 
rum and politics " would stifle any effective agitation 
of the question. 



Peculiar Effects of Electric Welding. 

Some of the men employed at the Kolomna iron 
works, in Russia, have lately had some unpleasant ex- 
periences. Electric welding is practiced there accord- 
ing to the Bernados process. While engaged on the try- 
ing work the artificer's eyes were, of course, protected 
by tinted glasses, but the skin being exposed, the fol- 
lowing symptoms were manifested : Burning sensation 
on the skin and in the eyes ; in from three to four 
hours, discharges from the nose and the eyes ; three to 
four hours later, a dry cough ; four to five hours later, 
swelling of the skin and development of other symp- 
toms ; eight to ten hours from the commencement of 
the disorder, continuous irritation of the eyes, lasting 
from four to six hours ; and finally, coloring of the skin. 
Then the various effects ceased, and the skin began to 
peel. On the third day the cuticle had completely 
decorticated, and by the sixth all the painful symptoms 
disappeared. But for weeks afterward the skin re- 
mained colored. These effects, it would seem, are ex- 
actly the same as those which are induced under scorch- 
ing by the sun. The best protection which can be af- 
forded the workmen against the evils mentioned, M. 
Maklahoff, the manager of the works, believes consists 
in a covering of yellow waxed cloth or red and green 
veils. 



An Amidol Formula. 

Mr. W: T. Wilkinson, in Wilson's Photographic 
Magazine, gives the following as a good formula for an 
amidol developer for ordinary work : 

Amidol 120 grains. 

Water 20 ounces. 

Potassium bromide lOgrains. 

Soda sulphite 1 ounce. 

Such a mixture gives fine, strong negatives in the 
studio. 
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AN IMPROVED PEDAL ATTACHMENT. 
An attachment readily applied to the ordinary 
pedals of a piano or organ, and which can be quickly 
adjusted to afford foot rests of such height as may he 
desired for children or very short persons, is shown 
in the illustration, and has been recently patented 
by William A. Hobday, M. D. Figs. 1 and 2 are 
front and side sectional views of the device, which has 
an angular body whose vertical member has slide- 
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HOBDAY'S PEDAL ATTACHMENT FOE ORGANS OR 
PIANOS. 

ways in its side edges in which slides an extension sec- 
tion, having a head adapted to serve as a foot rest, a 
bolt attached to the extension section extending 
through a slot in the vertical member, and the height 
of the foot rest being adjusted by means of a thumb 
nut. The under face of the horizontal member has 
an attached pad, and connected to its rear end by bolts 
and thumb nuts is a transverse plate, whose upper sur- 
face is padded. In applying the device, these thumb 
nuts are sufficiently unscrewed to permit the pedal to 
be passed between the upper padded surface of the 
transverse plate and the under padded surface of the 
horizontal member, when the nuts are screwed up to 
tighten the device upon the pedal, as shown in Fig. 2 
and in the perspective view, the vertical extension be- 
ing afterward adjusted as may be desired. Further 
particulars in reference to this improvement may be 
ohtained by addressing the inventor, room No. 10, 
Pickering Building, Cincinnati, O. 



A BELT GUIDE AND TIGHTENER. 

The device shown in the picture is more especially 
designed for use on thrashing machines and in other 
places where driving belts are exposed to the wind. It 
has been patented by Mr. William F. Cleveland, of 
Rounthwaite, Manitoba, Canada. The shafts on which 
the horizontal and vertical rollers are journaled form 
a frame for the device, and one of the vertical shafts 
with its rollers may be removed by taking out bolts or 




The War Ship Chicago. 

It appears from the recent annual report of George 
W. Melville, Chief of the Bureau of Steam Engineer- 
ing, that some of the vessels of our new navy have 
already become antiquated and require to have new 
and better machinery put in. Here is what the chief 
says of her : 

It is not likely that the boilers of the Chicago can be 
depended upon for more than three years (or one cruise) 
longer, and it is none too soon to consider the question 
of replacing them. The Chicago has been in constant 
and very active service since her completion, and the 
consequent wear and tear upon her boilers has been as 
great as that of two or three cruisers of the older type 
of ships, which performed their voyages mostly under 
sail. The hull of this vessel is of excellent design and 
in first-class condition, and she is, therefore, well worth 
fitting with modern machinery. The present boilers are 
externally fired with brick furnaces — a type that has 
some merits, but whose great weight for the power de- 
veloped renders its use on a modern ship of war inad- 
missible. The engines are compound beam engines — a 
type that is also heavy, unsuitable, and out of date. 

The machinery of this vessel weighs, in steaming con- 
dition, about 1,042 tons and occupies fore and aft in 
the ship a length of 142 feet. The greatest horse power 
ever developed by it was 5,248, and the speed of the 
vessel slightly over 15 knots. 

The machinery in one of the newer vessels of the 
navy has developed 8,800 horse power on a weight of 
about 750 tons in steaming condition and a space fore 
and aft in the ship of 130 feet ; in other words, nearly 
70 per cent more power than the Chicago, on more than 
25 per cent less weight, and a space occupied fore and 
aft less by 12 feet. Similar machinery to this can be 
fitted in the Chicago, and will give her an increase of 
speed of nearly three knots, as well as an increased car- 
rying capacity of nearly 300 tons. 

To decrease the weight of the machinery of a vessel 
to that necessary for the safe production of the power 
desired means more than merely additional weight or 
space available for something else ; it means also that 
the needless expense of freighting unproductive dead 
weight around the world is avoided, and this expense 
in the case of a vessel like the Chicago will soon 
amount to a very considerable sum. 

In view of the foregoing it will, in my opinion, be ex- 
tremely unwise to furnish the vessel with new boilers 
and allow the present engines to remain in her. It is 
believed that machinery to develop 8,800 horse power 
can be built for between $500,000 and $600,000 ; proba- 
bly for $500,000, if suitable old material on hand in 
some of the navy yards is utilized, as well as parts of 
the present machinery, such as pumps, blowers, line 
shafting, etc. I therefore recommend that an appro- 
priation of $200,000 be asked for to begin the construc- 
tion of new machinery for this vessel, either by contract 
or at the New York navy yard ; work to be commenced 
as soon as the appropriation is available. When com- 
pleted, probably about two years from commencement, 
the vessel can be laid up to have it erected on board, 
and her services thus lost for a comparatively short 
time only. 



CLEVELAND'S BELT HOLDER. 

pins at the ends, when the top and bottom horizontal 
shafts may be slightly sprung apart to facilitate at- 
taching the device to a belt. To hold the frame and 
rollers in proper position a weight is suspended from 
the lower shaft, and the ends of both upper and lower 
shafts are connected by suitable ropes with stakes 
driven in . the ground. As a portable guide and 
tightener the device can be readily applied on almost 
any long belt, sufficient tension being given the ropes 
to tighten the belt as desired. By its use, also, the 
labor of setting heavy engines exactly in line with the 
separators may sometimes be avoided. 



MONUMENTAL LUMINOUS FOUNTAINS. 

Mr. Gustave Trouve's luminous drawing room foun- 
tains were described by us at the time of their presen- 
tation to the Academy of Sciences. The simplicity of 
the mechanism and the direct and powerful illumina- 
tion of the liquid wheat sheaf jets permitted of 
reducing theuaPJB*niall dimensions that the inventor, 
in addition to'iw drawing room model, constructed 
luminous fountains of demonstration for cabinets of 
physics and even table fountains. These 
same advantages weBf likewise to facilitate 
the construction of monumental luminous 
fountains. As the jets of water are entirely 
united in the luminous pencil directed by a 
parabolic projector of a very sharp curva- 
ture, it will be conceived that with an ade- 
quate electric source the dimensions of the 
fountains may be as large as one desires ; 
and, since such source may always be given 
the intensity desired, one will find himself 
practically arrested only by the rapidly in- 
creasing difficulty of submitting great masses 
of water to considerable pressure. Fig. 1 
represents the new luminous fountain con- 
structed by Mr. Trouve. It adorns the win- 
ter conservatory of the magnificent Craig-y- 
Nos Castle, in Wales, the royal home of 
Madam Adelina Patti Nicolini, the great 
cantatrice. 

This fountain, which weighs ten thousand 
kilogrammes and is placed in a basin of 
water six meters in diameter, is automatic. 
The water that falls back into the basin is 
led by a discharge pipe to a small overshot 
wheel, which through the intermedium of an endless 
screw and. a train of wheels actuates two circular 
screens with sectors of variously colored glasses. These 
two screens, one of them mounted centrally upon roll- 
ers and the other eccentrically, revolve in opposite 



directions, with equal or unequal velocities, as may -be 
desired. To sixty revolutions of the bucket wheel cor- 
responds about one revolution of the disks. The com- 
bination of the double rotation and of screens with 
multiple colors is a happy one, in that the effects of 
light obtained are very unexpected. 

The aspect of the jets, in turn monochromatic and 
polychromatic, and incessantly varied, like the fig- 
gures of a kaleidoscope, seems always new. 

The automaticity of the great condensation of the 
light at the focus of the reflector accommodated itself 
better to incandescent than to arc lighting, but this 
required quite small although very powerful lamps. 
To this effect, Mr. Trouve has bent the carbon filament 
into a spring of five or six spirals. The luminous 
power, concentrated into a very small space, is thus 
quite sufficient and easy to place at the center of the 
reflector. In the present case, the electromotive force 
being 110 volts and 6 amperes, the consumption of one 




Fig. l.-TROUVE'S LUMINOUS FOUNTAIN. 

lamp is at the rate of one candle per 3 watts, and of 220 
candles per lamp, say 880 for the four lamps. 

Precautions have been taken to prevent ram strokes 
upon the glasses on the entrance of the water. A bell 
glass placed in the interior of the rock is branched 
upon the conduit, and the cushion of air obtained so 
deadens the blow that no break is to be feared. The 
thickness of the glasses is 25 millimeters and their dia- 
meter 300. 

Fig. 2 shows the arrangement of the glasses, screens 
and reflectors. These new fountains require no main- 
tenance ; acock is turned, the water enters and the 
circuit is closed simultaneously. The cost of installa- 
tion likewise is reduced to a minimum. There is no 
subterranean foundation work, and any basin can be 
used just as it is. The whole of the expense is there- 
fore reserved exclusively for the decoration. — La 
Nature. 



A frightful accident occurred at the White River 
Iron and Steel Works, near Muncie, Ind., the week be- 
fore Christmas. By the release of the rolls, at the end 
of the night shift, the belt was thrown off the gover- 
nor, when the engine commenced running at a fearful 




Fig. 2.-TR0UVE'S LUMINOUS FOUNTAIN. 

speed. The engineer and foreman jumped for the 
throttle valve, but too late. At that moment the great 
fly wheel burst in pieces, instantly killing the foreman 
and fatally injuring the engineer. The engine and 
part of the building became a total wreck. 
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THE FIRST OVEBHEAD-PBOPELLED STBEET 
RAILWAY. 

This plan for street railway car did not work by elec- 
tricity, but by cable, which was stretched on poles, and 
a grip device, that answered in place of the trolley, 
was used. We give illustrations. It is the patent of 
Foster & Brown, granted 
January 18, 1859. On the 
roof of the car was a bar, 
F, on which a sliding grip 
standard was arranged, 
with springs on each side 
of its base. The grip acted 
like a pair of nippers, and 
when the conductor of the 
car pulled a string the.nip- 
pers opened, and were 
again closed upon the ca- 
ble by the pull of another 
string, which worked a 
locking button,/, as shown 
in Fig. 3. The cable was 
intended to be kept in con- 
stant motion, and the car 
could thus be propelled 
and stopped at will. 

This device carries a dim 
pictorial suggestion of the 
modern electric street rail- 
way, in that it takes power 
from a cable suspended 
above the car, but beyond 
this there is no analogy. 
It has the distinction, we 
believe, of being the first 
overhead-propelled street 
car. The Brown who here 
figures as a patentee was 
the Rev. Harvey Brown, 
formerly a well known citi- 
zen of Harlem, New York 
City, where he died, sev- 
eral years ago. He was a 

man of much ingenuity, the author ol various useful 
inventions. 

m < » > 

Cinnamon as an Antiseptic. 

" No living germ of disease can resist the antiseptic 
power of essence of cinnamon for more than\a few 
hours," is the conclusion announced by M. Chainber- 
land as the result of prolonged research and experi- 
ment in M. Pasteur's laboratory. It is said to destroy 
microbes as effectively, if not as rapidly, as corrosive 
sublimate. Even the scent of it is fatal to microbes, 
and M. Chamberland says a decoction of cinnamon 
should be taken freely by persons living in places af- 
fected by typhoid or cholera. 



a matter of considerable importance, and the provid- 
ing of means to accomplish this result affords the sub- 
ject of another patent issued to the same inventor. 
Several different forms of adjustable crank axles and 
journal boxes are provided for, including means for 
applying the improvements to a mill employing four 
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For any cruising vessel of 5,000 horse power and up- 
ward there should not be less than one chief engineer 
and four assistants, while in some of the new vessels of 
great power there should be a sufficient number of as- 
sistants te have two officers on duty at a time. 

On our most powerful ships— those of from 5,000 to 
10,000 horse power — the usual complement now is one 
chief engineer and three assistants, the latter being 
obliged to stand watch in three watches at sea, and 
often in port ; a duty so exhausting that no officer can 
long perform it efficiently, for he never has a whole 
night's rest, and when on duty has to withstand a con- 
stant, merciless assault upon his physical and mental 
powers. His post of duty is one of intense heat and 
villainous atmosphere ; to get from one part of his sta- 
tion to another, which he must do very frequently, he 
must climb up and down narrow ladders, crawl 
through air locks, explore coal bunkers, etc., all the 
time in a state of mental anxiety on account of the in- 
numerable casualties, great and small, that are con- 
stantly occurring, and for the prompt remedying of 
which he is strictly accountable ; in one watertight 

compartment some boiler 
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THE FIRST OVERHEAD-PROPELLED STREET RAILWAY. 



millstones, in all. of which the position of the axles 
can be adjusted to such nicety that they will exactly 
counteract the centrifugal force, at whatever speed it 
is desired to run the mill. 



IHPBOVED MEANS OF BUNNING MILLSTONES. 

Mr. Henry Mantey, Master Mechanic of the Fer- 
rocarril Mexicano, residing at Orizava, Mexico, has 
recently patented some important improvements 
on Chilean or vertical mills, which counteract the 
tendency of the millstones to press outward upon 
their bearings under the influence of the_pentrifu- 
gal force, and thereby greatly decrease the wear 
of the axles and their bearings. The axles upon 
which the millstones are mounted are not ar- 
ranged radially, as is customary, but are inclined 
forward with relation to the radius of revolution, 
so that the resistance of the working faces of the 
millstones (whichis always in a direction at right 
angles to the radius of revolution) will give them 
an inward tendency on their axles and counteract 
their outward tendency from the centrifugal force. 
The improvements are represented in the accom- 
panying cuts, Fig. 1 being a view in perspective, 
Fig. 2 showing a top section over the millstone 
axles, and Fig. 3 a vertical section. A cross beam 
is mounted at its center on the vertical operating 
shaft, and at opposite ends of the beam are jour- 
nal boxes in which the inner ends of crank axles are 
journaled and held, the millstones being secured 
on the outer ends of the crank axles. The lower 
end of the shaft is journaled upon a central 
step of the foundation, in an annular depression 
of which, surrounded by the basin, is the bed- 
stone on which the millstones travel as the shaft 
is revolved by a beveled cog gear, keyed to the 
main power shaft. The millstones rise and fall 
automatically to suit the varying conditions of the 
ore, grain, or other substance being ground, but 
are not subjected to the usual centrifugal strain, 
because the axle ends are forwardly inclined with 
reference to the radius of revolution, as shown by 
the dotted lines in Fig. 3. In Figs. 4 and 5 are 
shown modifications of the improvement, the axles 
of the millstones being joined together in each case by 
a casting secured at its center to the operating shaft. 

As the centrifugal force varies with the rate of speed 
at which the mill is run, the adjustment of the incli- 
nation of the axles to the tangent of the circle of revo- 
lution, to correspond with the rate of speed, becomes 



OTore Engineers Needed In the Navy. 

To provide for the proper supervision and care of the 
immense amount of steam machinery we have now 
building or already afloat, provision must be made by 
Congress for a sufficient increase in the membership of 
the Engineer Corps to admit of the detailing of enough 
officers to all ships to stand proper watches in the en- 
gine department, and at the same time not neglect the 
very important shore duties. Objection has been made 
to the detailing of this sufficient number of engineers 
to cruising ships on the ground that there is not room 
for them on the ships. I hold that quarters should be 
provided for the people who are indispensable in the 




tubes are leaking and the 
men are in a panic ; in an- 
other, a hundred feet or 
more away, a feed pump is 
refusing to work or a thrust 
bearing is hot, and while 
hurrying from one scene of 
danger to another the en- 
gineer is liable to receive 
tiding.s of trouble in some 
remote coal pocket, or even 
be summoned to appear on 
deck, where he must calmly 
answer questions regard- 
ing the amount of smoke 
escaping from the smoke 
pipes or the necessity for 
hoisting ashes, wholly un- 
mindful of the disasters 
which he knows are im- 
pending below. So it goes, watch after watch and 
day after day, until in the course of a week or two the 
engineer is a nervous wreck, fit for nothing but the 
hospital ; and all because the lack of numbers imposes 
upon him the work of at least two men. 

In ships of 3,000 or 4,000 horse power, like.the Ben- 
nington or Boston, for example, the chief engineer has 
but two assistants, who are assigned to what is termed 
"supervisory watch" at sea; in theory the officer on 
duty need not remain constantly at his' post, but in 
practice he cannot sit complacently in his quarters and 
allow his responsibilities to take care of themselves; so 
that really the duty imposed upon the two officers 
amounts to standing watch and watch, six hours on 
duty and six hours off, or twelve hours daily, day and 
night for days and even weeks at a time. Such a con- 
dition reduces those who have to bear it to the mere 
animal existence of a beast of burden, and I wonder at 
the constancy of intelligent men enduring it with 
nothing to sustain them beyond the hope that a 
change for the better cannot be far off. — 1892 Re- 
port of Chief of Bureau of Steam Engineering. 
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MANTEY'S EDGE BUNNEB OB VERTICAL MILLSTONE. 

maintenance of the ship, and that it would be better to 
make reductions elsewhere than to allow a million dol- 
lars' worth of machinery and the work of 100 to 150 
men go uncared for, even though the cry be raised 
that the ship has too many engineers when a sufficient 
number is detailed for necessary duty. 



Warm Feeling Produced by Carbonic Acid. 

It has often been observed that the natural 
man does not like a number of things which are 
demonstrably good for him, while exhibiting a 
deplorable fondness for 'even more things whieh 
are notoriously bad for him in many respects. 
Among these may be named ventilation, the de- 
sirability of which was discovered by sanitarians, 
but which uninstructed mankind persists in ne- 
glecting for the greater attraction of coziness. 
Whether this positive liking of unscientific man 
for a stuffy atmosphere has any justification, is a 
question which sanitarians would probably decline 
to discuss, but it suggests itself in connection with 
certain experiments of Dr. Rene du Bois Rey- 
mond, recently described to the members of the 
Berlin Physiological Society. This communica- 
tion went to show that a sensation of warmth 
ensues on immersing the skin, say of the hand, in 
a vessel containing carbonic acid gas. Some 
other gases produce the same effect, but they are 
gases not usually found in air. The warming 
sensation produced by carbonic acid gas is com- 
pared with that of air at a temperature of 68° 
Fah. This phenomenon does not yet admit of a 
physical explanation, but is regarded rather as 
resulting from a chemical stimulation of the sen- 
sory nerves for heat perception. There may not 
be any real connection between the experimental 
truth determined by Dr. du Bois Reymond and 
the dislike of fresh air in their dwellings shown 
by people of low culture, but the coincidence is at least 
an odd and a striking one. — Jour, of Gas Lighting. 



A steel-like grass from the volcanic slopes of Oran, 
Algeria, is said to be so elastic that it can be used 
instead of springs in the manufacture of furniture. 
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CHABLES T. YEEKES. 

To say that the name of Charles Tyson Terkes is the 
most widely known in Chicago would not be far from 
the truth. To be the mainspring of the concern that 
controls two of the largest cable railway systems in the 
United States means more than the uninitiated readily 
imagine. A man in such a position, with 7,000 men em- 
ployed, and 290 miles of the arteries of city travel 
under his supervision, means that he must be the sub- 
ject of baseless criticisms, and possess unbounded re- 
sources, an utmost finesse, and combine the successful 
elements of a general, a financier, a politician, and the 
far reaching experience of street railway practice 
which goes to make the thorough street railway man. 
In short, few positions in business life demand so 
many highly educated and varied abilities — abilities 
which in most other avenues of trade would suffice for 
four men. 

Mr. Yerkes was born at Philadelphia, June 25, 1837, 
of a Welsh ancestry and Quaker parentage. The 
Yerkes family came from the mother country in 1682 
and became Quakers by adoption on reaching the de- 
mesne of William Penn. 

According to the custom, young Charles became a 
student fat a Quaker school, to learn the rudiments, 
and finished his education at the Central High School 
of Philadelphia. After his school days he became a 
clerk in the flour and commission business, and so well 
were his employers pleased thaj; they pre- 
sented young Yerkes with $50 at the end of 
his first year, although the custom was to 
give no salary to apprentices. 

In 1859, when he had arrived at the age of 
22, he started in the broker's business for 
himself, and in three years bought out a 
banking house at 20 South Third Street. 
Everything that he touched turned to gold, 
and he soon was counted among the solid 
men of the City of Brotherly Love. 

The course of business, like that of true 
love, does not always run smooth, and at 
the time of the Chicago fire several heavy 
and unavoidable reverses overtook Mr. 
Yerkes. It was at this time that he began 
dealing in street railway stocks and bonds, 
and at the time of his reverses he was a 
large holder in the Seventeenth and Nine- 
teenth Street Railway Company. All this 
went to pay his debts. 

In 1873 Mr. Yerkes set resolutely at work 
to recoup his shattered fortune, and as 
early as 1875 became interested in the Con- 
tinental Passenger Railway Company and 
saw the stock rise from $15 to $100 a share. 

In the year 1880 Mr. Yerkes paid his first 
visit to Chicago, and while there became in- 
terested in the Northwest Land Company, 
with headquarters in Fargo, Dakota. 

A year later he sold out his land interests 
and came to Chicago to enter the banking 
business, in which he remained five years. 

In 1886 Mr. Yerkes began the work for 
which he is best known and to which he 
has so ably applied his great resources, that 
of the negotiations for the North Chicago 
Railway, which culminated in the installing 
of the cable system. The LaSalle street 
tunnel, which had been practically aban- 
doned, was cabled with the first car track 
to cross under the Chicago River. In 1888 
the West Chicago deal was consummated 
and mechanical traction by cable substituted 
horses. 

To the energy of Mr. Yerkes, his knowledge of men, 
and his unremitting application, the great divisions of 
North and West Chicago owe their present transport- 
ation facilities. One feature alone will illustrate the 
extent of his plans, namely, the construction by the 
West Chicago cable road of a tunnel under the Chicago 
River, at a cost of $1,500,000, for the exclusive use of 
the new Blue Island cable line. 

Mr. Yerkes now resides in Chicago, in the full en- 
joyment of his vast wealth and a sound mind and 
body, with a constantly increasing circle of business 
connections upon which to exercise his tremendous 
ability. 

Mr. Yerkes' wide generosity toward the great ends 
of science is well shown by his recent munificent gift to 
Chicago University of a $500,000 telescope, to be the 
"best in the world." the principle upon which Mr. 
Yerkes does everything. He also donated an electric 
fountain to Lincoln Park, at a cost of $100,000. — Street 
Railway Review. 



be seen. To produce this 495,181,000 bushels of wheat, 
39,933, 100 acres of land were cultivated,the average yield 
being about 12"4 bushels per acre. Winter wheat aver- 
aged nearly 1274 bushels per acre, while spring wheat 
averaged a little in excess of 11 "71 bushels. Kan- 
sas is the banner winter wheat State, her crop being 
58,071,000 bushels, produced upon 3,469,000 acres, an 
average of 1674 bushels per acre. Kansas, this year, 
has produced nearly one-tenth of the entire wheat crop. 
Minnesota leads the spring wheat States, with a yield 
of 35,467,000 bushels from 3,206,800 acres, an average 
of nearly 11 '06 bushels. In yield per acre Colorado 
leads all with an average of 207 bushels. — Milling. 
m i » i m 

Proposed Canal Between Lake of tbe Woods and 
Red Lake. 

Prof. Nelson Daughters, a scientist, has devoted a 
year's time to the exploration of the Red Lake and 
Lake of the Woods regions in Northern Minnesota. As 
a result, he has evolved a scheme that, if carried into 
effect, will, he thinks, result in great benefit to the lum- 
ber, ore, and coal interests of the district of country in- 
dicated. He will outline this scheme in a lecture before 
the Chamber of Commerce at Grand Forks. He will 
therein demonstrate that a canal 10 miles in length can 
be cut that will connect by waterway the Lake of the 
Woods with Red Lake. Thus the Red Lake River and 
the Red River of the North will be supplied with five 



for 



The Wheat Crop. 

If reliance may be placed upon the representations 
of the United States Department of Agriculture, our 
wheat crop for last year amounted to 495,181,000 
bushels. This is less by 116,780,000 bushels than that 
of 1891, but is greater than that of 1890 by 95,918,000 
bushels, than that of 1888 by 69,235,000 bushels. The 
crop of 1892 may, therefore, be regarded as an excep- 
tionally good one, in quantity. In value ? That's to 



The Compressed Feet of the Chinese Women, 
A writer in the Japan Mail, who appears to have 
special knowledge of the subject, refers to the well- 
known Chinese custom of compressing the feet of fe- 
male children of the better classes in China. He hopes 
that few of his readers have been so unfortunate as to 
see the naked foot of an orthodox Chinese lady. But 
many have looked at photographs of this terribly twist- 
ed and distorted member, and the sight must have sug- 
gested thoughts of barbarous suffering inflicted on a 
particularly sensitive part of the human body. Year 
by year hundreds of thousands of little girls, through- 
out the wide empire of China, are subjected to a ruth- 
less process which crushes the bones and wrenches the 
sinews of their tender feet, until at last a revolting de- 
formity is produced, and the foot, crumpled into a 
shocking monstrosity, becomes almost valueless as a 
means of locomotion. The wretched girl emerges from 
her period of feverish torture a mutilated cripple, con- 
demned to hobble through life on feet which preserve 
no semblance of nature's beautiful mechanism, having 
become as hideous as they are useless. At intervals 
the missionary cries out, the traveler writes, and the 
charitable agitate ; but the poor little children never 
benefit. For them there remains always the same 
ruthless bending of bones, the same agonizing applica- 
tion of tight ligatures, the same long months of bitter 
pain and unavailing tears. Perhaps, he suggests, it is 
to this singular contrast between general 
refinement and cultivation of the Chinese on 
the one hand, and this callous cruelty on the 
other, that we must attribute the periodical 
appearance of apologists for the appalling 
custom. Some people say that, though the 
foot is ultimately deformed, though the 
woman is indeed condemned to be little 
better than a cripple, yet the process is not 
so very painful after all. The bones are 
soft, they say, in early youth ; the sinews 
supple. Twisting, crushing, and wrenching 
are operations that may be performed with- 
out much suffering on baby feet, whereas 
adults would be maddened by the torture. 
To this the writer replies : " Let no one 
talk of the yielding character of young 
bones or the pliability of baby sinews. We 
have listened with our own ears to the cries 
of a little girl undergoing the torturing pro- 
cess. Such agonizing wails never before 
fell on our ears. They were the shrieks of a 
child absolutely wild with suffering. When 
the ligatures were loosened and the shock- 
ing succession of breathless screams ended 
in long-drawn wails of exhaustion and 
misery, the listener turned almost sick with 
horror and sympathy. Yet a mother was 
the deliberate torturer of the poor baby, 
and a father callously listened to its heart- 
broken cries. Think that this fiendish bar- 
barity is being practiced daily and hourly 
throughout the length and breadth of a 
land containing 300,000,000 inhabitants ! Not 
alone are the tender bodies of the poor little 
girls ruthlessly racked and tortured, but 
the purest sentiment of humanity, the love 
of parents for their children, is perpetually 
outraged. Such unnatural cruelty could be 
tolerated only in the presence of the worst 
kind of demoralization. How much can 
survive of the moral beauty of the paternal 
relation when fathers and mothers, in de- 
times the amount of water that now flows in those ference to a mere freak of fashion, consent to inflict on 
streams, and navigation will be thus secured from the their daughters, day by day, torture that well nigh 
Lake of the Woods to all points on the Red River of ! maddens the baby brain and wrings shrieks of ex- 
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CHARLES T. YERKES, 
Donor of the $500,000 telescope to the University of Chicago. 



the North. 

The scheme includes the use of Red Lake as an im- 
mense reservoir for logs cut on the Vermilion, the Lit- 
tle Fork and Big Fork Rivers, and other streams emp- 
tying into Rainy River, which can be floated through 
the Lake of the Woods and thence through the connect- 
ing waters and canal into Red Lake. The logs can be 
sawed at mills to be built at the outlet of Red Lake, or 
at Grand Forks, or any point along the route that ope- 
rators may choose. The amount of pine immediately 
tributary to Red Lake, which will be soon placed on 
the market by the United States government, is esti- 
mated at 8,000,000,000 feet. If the canal shall be con- 
structed as Prof. Daughters recommends, it will add 
20,000,000,000 feet of pine to the amount that will be 
tributary to the water route as planned, and make of 
the Red River Valley another great manufacturing and 
distributing center like the Saginaw Valley. It will 
also furnish a water route for the conveyance of wheat 
and other farm products from the valley, to the head of 
Lake Superior. 

It is a great scheme, and if the professor can prove 
what he claims, there should be no difficulty in secur- 
ing the requisite legislation and capital to dig a canal 
10 miles long, especially since it will be an easy cut 
through a tamarack swamp. Professor Daughters 
made the passage by boat from Red Lake to within 10 
miles of the Lake of the Woods, so says the Northwest- 
ern JAimberman. 



cruciating agony from the little lips ? This is one of 
those facts that make us marvel when we hear a great 
destiny predicted for the Chinese nation." 



Military Cycling. 

Recently a few soldiers from Fort Sheridan, in com- 
mand of Lieutenant Hunt, the detachment having had 
very little experience in riding, went to Pullman, just 
for curiosity to see how soon they could make the 
march from Pullman to Chicago, a distance of fifteen 
miles. They started in the morning with their full 
equipment, the same as men fitted for a campaign, 
in regular marching order. They made the] distance, 
as I am informed by the officer, in one hour and 
twenty-five minutes' marching time. They were in- 
structed to start early in the morning and arrive be- 
tween nine and ten. In order not to be delayed they 
were directed to start early, and I instructed the 
officer that if he found that he was coming in ahead of 
time he could stop and rest at any place he wished. 
He rested quite a long time, and covered the distance, 
as I say, in the marching time of one hour and twenty- 
five minutes. The ordinary time of marching over 
the same distance, equipped as they were with their 
rifles and full equipment, would have been at least five 
hours. I asked the officer how the detachment stood 
the march, and he said they were very little fatigued, 
and would have turned around and gone back over the 
ground again with pleasure.— <7en. Miles. 
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(Correspondence. 



Tbe Chestnut Worm, 

To the Editor of the Scientific American : 

Under the caption of " How the worm gets into the 
chestnut," published in the Chattanooga (Tenn.) Even- 
ing News of Dec. 22, by a Pittsburg physician, it is said 
that the eggs are deposited by an insect, etc. Having 
been reared among the extensive chestnut forests of 
the foothills of the famous Walden Ridge, have closely 
observed, for the past six years, the brown chest- 
nut and its only enemy. There appears, from the 
middle of August to the first of September, a bug, very 
like the common lady bug, possibly a little longer, 
whose head terminates in a downward curved mos- 
quito-like bill, with which it bores into the soft green 
chestnut, from the bud end, there deposits its eggs, 
which subsequently hatch into the well known 
"chestnut worm." When the chestnut matures and 
falls out, this same bug is to be found, and remains 
until killed by the frost. 

To keep a chestnut in a damp place you will observe, 
about the middle of August, the shell will begin to 
show signs of decay, after which the bud end will open 
and the bug make his appearance, covered with bright 
brown specks; and, armed with his wiry bill, go in quest 
of a place to propagate his race. 

I have searched in all the natural histories available, 
but cannot find any trace of such an insect described 
above. The blight of the chestnut is growing more 
each year from this cause. I would be pleased for you 
to give me, if possible, some insight as to the first ap- 
pearance of the insect through the Scientific Amer- 
ican. Robert L. Bolton. 

Sale Creek, Tenn., January, 10, 1893. 

Prof. L. O. Howard, of the Department of Agricul- 
ture, to whom we submitted the above, says : Mr. 
Bolton's observations are in the main correct. The 
common chestnut worm is the larva of a weevil known 
scientifically as Balaninus earyatripes. A full ac- 
count of it will be found in the fifth report of the TJ. 
S. Entomological Commission, pages 350-53. He thinks 
Mr. Bolton is mistaken in respect to the killing of the 
insect by the frost. This chestnut weevil is indigenous 
to this country. No remedies are known. 



to be in contact with the ends of the wire, the shorter 
electric circuit will be thereby broken, and, in accord- 
ance with a well known law, the electric current will 
then, and not until then, pass over the longer circuits, 
and in so doing may be made to ring an alarm bell on 
the bridge, or any other part of the ship, as may be de- 
sired, and unless the current is " switched off " by the 
officer of the ship, the bell will continue to ring until 
the ship passes into water of a temperature high 
enough to cause the mercury in the thermometer to 
rise and restore the continuity of the shorter circuit, 
when the bell will cease to ring. 

T. B. Blackstone. 
Chicago, January 12, 1893. 



AN IMPEOVED MANGER. 
The illustration represents a manger by the use of 
which the hay may be readily fed separately from the 
oats, and the compartments of which may be conve- 
niently filled without stepping into or entering the 
stall. The improvement has been patented by Mr. Wm. 
Vender, of Kinde, Mich. It is hinged at its front lower 
edge to the front of the stall, through an' opening in 
which it may be swung outward for filling, as shown 
in Pig. 3, while in its innermost position it is supported 
by a cross bar attached to the sides of the stall, as 
shown in Pigs. 1 and 2, and to this crossbar the animal 
may be tethered. A partition divides it into two com- 
partments, one for hay or cut feed and the other for 
oats or other grain. In the bottom of the hay compart- 
ment, Pig. 3, is a grate, through which seed or other 
particles may fall to the bottom, to be thence removed 
through a slot in the front, the impurities falling out 
through the slot when the manger is sprang into an 
outermost position. While feeding cut feed the grate 
is removed and the opening is closed by a slide. The 



Safety Suggestions for Ocean Steamers. 

To the Editor of the Scientific American : 

I have read your " Safety Suggestions for Ocean 
Steamers " with great interest, and although not an 
expert, they appear to me of great importance. 

I submit for your consideration the following sugges- 
tions, which you are at liberty to publish in the interest 
of the public or consign to your waste basket, as you 
may think proper. 

First. — By providing air tight hatches and coverings, 
to be used when necessary, over engine rooms and such 
other openings in the deck of a ship as are usually left 
for ventilation, so secured as to safely withstand out- 
ward pressure equal to about two atmospheres, to- 
gether with air pumps (to be worked by steam power 
or by hand), so placed as to be always accessible for 
compressing air in either of its compartments, and air 
locks through which men may pass when air is compress- 
ed therein. It is suggested that in cafe of an accident 
of any kind whichcauses oneormore openings in the bot- 
tom of a ship, through which more water passes than 
can be pumped out, either of the several compartments, 
or all of them, may in a few moments be substantially 
converted into pneumatic caissons, and in a very short 
time all water therein which is above the level of the 
opening through which it has entered can be forced out 
through such opening or openings and kept out by 
compressed air. When this is done, the fractures in 
the hull of the ship would probably, in most cases, be 
easily accessible for repairs ; and if for any reason re- 
pairs cannot be made at sea it would only be necessary 
to maintain the requisite air pressure in the leaky com- 
partments, by pumping in as much air as might escape 
through the decks or otherwise, tosecure the continued 
buoyancy of the ship for such length of time as might 
be required for it to reach its port of destination. 

Second.— To provide an automatic device for giving 
instant notice to the officers of a ship when it enters 
waters of a temperature so low as to indicate the prox- 
imity of an iceberg, it is suggested that the poles of a 
galvanic battery be connected by wires forming two 
circuits, one much longer than the other. That a pro- 
perly constructed thermometer be so placed as to be 
substantially submerged by the water which (when the 
engines of the ship are in motion) is continually pass- 
ing from the sea into the ship for the purpose of con- 
densing steam. That the wire forming the shorter 
electric circuit above referred to shall be cut and the 
ends thereof introduced into the tube of the thermo- 
meter, so that when the temperature of" the sea water 
passing in contact with it is at or above such as may be 
assumed as the " danger line," the mercury therein will 
be in contact with the ends of the wire and complete 
the circuit. When the temperature of the sea water 
causes the mercury in the tube to fall below the as- 
sumed "danger line," or, in other words, so low as not 




VENDER'S HANGER. 

grain compartment, Fig. 2, has an interior bottom, 
portions of which are differently inclined, and a trans- 
verse partition with a hinged lid forms a rear storage 
receptacle, through an opening at the bottom of which 
the grain is fed forward to the feeding compartment. 
With this construction the animal receives only a small 
quantity of grain at a time, additional amounts being 
fed from the storage compartment as the supply is 
consumed. A suitable handle at the front facilitates 
swinging the manger outwardly for placing the food 
in_the different compartments. 



the propeller blades are flush with the keel, making it 
impossible for the blades to touch bottom before the 
keel. The three screws are operated by three distinct 
sets of engines. 

These engines are of the horizontal compound type, 
and are placed entirely below the water line. Each 
engine is distinct and separate from the others. The 
cylinders of each engine measure 20 inches and 40 inches 
respectively for the high and low pressure cylinders. 
The stroke is 36 inches. Steam is furnished by three 
connected steel Scotch boilers, 10 feet long by 14 feet in 
diameter. The boilers are intended for an ordinary 
working pressure of 125 pounds to the square inch It 
is calculated that the new vessel will develop a speed of 
14 knots per hour when tried. It is now recognized that 
had the triple expansion engines been used instead of 
compound engines, their speed might have been made 
to approach close to 16 knots per hour. 

The adaptability of the new vessel for ramming 
purposes will be best understood when it is known 
that the hull construction is of oak up to two feet 
above the water line. At the water line there has 
been provided a belt of iron, extending all around the 
vessel and having a uniform width of six feet through- 
out. 

In the bow and extending aft for a distance of 15 feet 
is a solid and massive backing of oak. Extra oak back- 
ing has been placed under all the beams- along the 
water line, and there is a further longitudinal strength- 
ening furnished by means of a steel cord running the 
entire round of the vessel and nipping together the oak 
backing. At a distance of every four feet this steel 
cord is connected with steel ties running to the keeL 
The keelson is strengthened with a steel plate two feet 
wide and three-fourths of an inch thick. 

Ordinarily the Ann Arbor will be used to carry cars 
across Lake Michigan from Frankfort to Kewaunee, 
and this she will do throughout the entire winter 
months. Her hull has been so shaped that it will rise 
above and crush down the ice. 

Alongside her longitudinal backing is an open and 
spacious run fore and aft, affording sufficient berthing 
room for 500 hammocks. The coal bunkers are placed 
on a longitudinal Jine amidship. The open fore and 
aft space along the sides has its decks some four feet 
above the water line, and gun ports marked off can be 
cut through if desired in a day's time for the mounting 
of broadside rifles. It is hardly deemed likely among 
those well posted that there will ever be any necessity 
for opening ports from the main deck space, as there 
can be placed on the upper deck a battery too powerful 
to be opposed by any vessel the British are now able 
to crowd through to the lakes. The battery of the Ann 
Arbor can be made up of as heavy ordnance rifles as 
the Navy Department may desire. — 2Y. T. Times. 



An Ice Crustier and War Steamer. 

There has just been launcheor from the yards of the 
Craig Ship Building Company, of Toledo, Ohio, a ves- 
sel which in two hours' time can be converted in all 
respects into a harbor defense ram, and with a rapid- 
fire battery well protected by steel shields can justly be 
expected to silence any craft the British areableto send 
through the Welland or St. Lawrence River canals. 
The new vessel is the Ann Arbor, built for the Toledo, 
Ann Arbor, and North Michigan Railroad, and de- 
signed expressly for immediate conversion into a war 
ship on the breaking out of hostilities. 

The new vessel has been duly inspected by a repre- 
sentative of the Navy Department, and those in naval 
circles in a position to know declare that, had the new 
vessel been intended exclusively for war purposes, she 
could not have been better designed. The Ann Arbor 
will soon be followed by a second vessel, a duplicate 
throughout, and later by four more vessels of still 
greater efficiency. 

The new vessel measures 267 feet in length and has a 
beam of 52 feet. Her draught is 12 feet and displace- 
ment 2,550 tons. This displacement is slightly in excess 
of that accorded to the new Ammen harbor defense 
ram now building for the United States. The Ann 
Arbor is provided with three screws, placed one on each 
quarter, well forward of the stern, and the third in the 
bow. The bow screw sets well aft of the stem, and oc- 
cupies a position clear of the keeL The lower edge of 



The Advance In Armed Cruisers. 

As Captain Noble remarked at the luncheon which 
followed the launch of the Yoshino, the powerful pro- 
tected cruiser, 360 feet in length, built by Messrs. Arm- 
strong, Mitchell & Co., at Els wick, for the Japanese 
government, and described in a recent issue, marks 
progress in the construction of ships of the class, the 
wonderful development being due, he said, in a con- 
siderable degree, to Lord Armstrong. First there was 
the Esmeralda, designed by Mr. George Rendell, a 
vessel 270 feet long, with a displacement of 2,950 tons, 
its speed being 18*3 knots, and its armament very pow- 
erful in those days. Then there were the Niniwa and 
the Takachiho Kan, designed for the Japanese gov- 
ernment by Mr. White, the present chief constructor 
to the British Navy. They were a great improvement 
on the Esmeralda, being 300 feet long, and their dis- 
placement 3,700 tons ; while their speed was 18 '8 or 
nearly 19 knots. And now there is the Yoshino, whose 
displacement is 4,150 tons, whose indicated horse 
power is 15,000, whose speed is expected to be not less 
than 22J^ if not 23 knots, and whose armament will 
comprise every refinement that modern artillery sci- 
ence can produce. These four vessels show an im- 
portant advance in the building of armed cruisers ; 
but the resources of the Elswick firm are not exhausted, 
for Captain Noble declared that if the Japanese gov- 
ernment intrust them with another order, they hope 
|' "to surpass even what they have done in the case of the 
Yoshino, which, it is thought, will prove the fastest 
cruiser afloat. 



Economy of Tramp Steamers. 

An illustration of the remarkable efficiency of some 
of the steam tramp vessels is seen in the Tekoa. This 
ship, belonging to the New Zealand Shipping Co., is 
built of steel, 4,050 tons gross measurement, with a 
dead weight capacity of 6,250 tons. She was built in 
1890, to carry cargo between England and Australasia, 
and, in her speed trial, showed 11}£ knots. • Recently 
she ran from Teneriffe to Auckland, 12,059 nautical 
miles, without a stop and without slacking speed at an 
average rate of 10 knots, with a daily coal consump- 
tion of 21)£ tons for all purposes. Thus she trans- 
ported a ton a mile by burning one-half an ounce 
of coaL" 
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HOW THE BROKEN SHAFT OF THE CUNABD 
STEAMSHIP UHBBIA WAS BEPAIBED. 
The unusual accident to the shaft of the Umbria in 

her recent westward trip while off the coast of New- 
foundland on the 23d of December last has aroused 

the liveliest curiosity among engineers and others as 

to how a break or crack 

in the shaft within the 

inclosure of the thrust 

block and between the 

thrust collars could be 

so far repaired and the 

shaft strengthened as to 

allow of the vessel 

steaming several hun- 
dred miles to New York, 

her port of destination. 
The Umbria is one of 

the largest and swiftest 

of the British mail 

steamers, being 520 feet 

in length, 57 feet 3 

inches beam, 41 feet in 

depth, and of 8,000 tons, 

with triple compound 

engines 'of 14,500 I. H. 

P., giving her a trial 

speed of 19 knots, nearly 

22 miles per hour; her 

regular average speed 

being over 18 knots or 

nearly 21 miles per hour. 
While the Unibfia 

was running at nearly 

full speed in one of the 

heaviest of our winter 

storms to the south of 
Cape Race, Newfound- 
land, Chief Engineer 

Tomlinson heard a rat- 
tling and saw some- 
thing wrong in the 

motion of the engines, 
and he immediately 
stopped them. He then 
uncovered, by sections, 

the thrust bearings, when it was found there was a 
crack in the shaft between the 3d and 4th thrust col- 
lars on the end next the engine. See Figs. 6 and 14. 

The plan for arresting the progress of the crack, 
which was nearly half across the shaft, was quickly 
made by Chief Tomlinson and approved by Captain 
McKay. The work of repair was commenced at once 
by tricing up the shaft at the recess between the 5th 
and 6th collars with a chain and turnbuckle such as 
are used on shipboard 
for lifting. 

Some spare bolts were 
found, duplicates of 
those used in the regu- 
lar end flanges of the 
shaft. These bolts were 
5% inches diameter by 
12 inches long between 
head and nut, being 114 
inch short of reaching 
to the opposite sides of 
the adjacent collars, but 
the screw ends were 
long enough to hold the 
bolts in place. 

A beam was rigged 
over and lengthwise of 
the shaft at a height to 
work two ratchet drills, 
one on each collar, and 
with which four holes, 
each 1)4 inch diameter, 
were bored in each col- 
lar, down 5 inches or 
within 1 inch of the 
depth of the thrust col- 
lars. Thus relieved of 
the bulk of metal, slot 
openings were chipped 
out into the drilled holes 
to receive the bolts, 
which were also flatten- 
ed on the sides by chip- 
ping four flat places to 
give them fair bearings 
in the mortises in the 
collars as shown in Figs. 
7, 14, 15. The shaft was 

then turned one third over by the regular ^turn-over 
engine Jand its worm gear, and the operation of fitting 
in the 2d and 3d bolts was successfully completed. 

In the meantime the ship's portable forge was at 
work in making two broad straps, one covering the 
crack which had run down the angle of the recess, and 
then across in a diagonal line, to bind the shaft in line, 
in case of an extension of the crack, the other strap 
on the outside of the bolts to keep them from slipping 



out of the slots. See Fig. 15. A strap was also placed 
in the next available groove in place of the chain trice 
and held in place by the large turnbuckles fastened 
from a beam overhead, taking the place of the chain 
to keep the shaft from sagging. The work was now 
ready for trial. By this arrangement 5 of the 13 thrust 




Fig. 4.-STEAMER TTMBRIA-THE DUPLEX DRILLING MACHINE AT WORK. 

The thrust collar boxes are 6een at the left. In the foreground is Second Engineer William Frazer. Above him is Mr. Duff, of Keid & Duff. 



yokes were displaced, leaving but 8 in place to bear 
the thrust of the propeller screw. 

Thus weakened in the torsional strength of the shaft 
as well as in its thrust resistance, a slow speed became 
necessary. Upon trial, one of the bolt nuts gave out 
after a two hours' run, another bolt being prepared 
and put in. No further mishap occurred, and, as it 
proved, the work of repair was equal to the duty placed 
upon it, the ship making about 9 miles per hour, reach- 




Fig. 5.-STEAMER UMBRIA-VIEW OF THE DRILLING MACHINE AND MAIN SHAFT. 



ing this port on the night of December 30, 7 days from 
the time of the break — the repairs occupying 4 days of 
this time. 

Immediately upon the arrival of the vessel, Chief 
Engineer Tomlinson, with Messrs. Reid & Duff, of 
the Dumbarton Iron Works, this city, devised a method 
of repair to the shaft, such as would enable the ship to 
return to England, where a new shaft had been 
ordered by cable by the owners. 



The drawings were made at once by Mr. Lawson, the 
draughtsman of the Dumbarton Iron Works, and the 
work put in hand, the men working in shifts, day and 
night. The work consisted in the cutting out of 26 
inches of the length of the shaft and inserting a new 
section, with collars to match the collars on the shaft, 

with keys across and 
between the faces, and 
the whole strongly bolt- 
ed together. 
The first work, that 
• of cutting out a sec- 
tion of the broken shaft 
of 25 inches in dia- 
meter, 26 inches in 
length, involved the 
construction of a spe- 
cial duplex drilling ma- 
chine and the putting 
into the hold of the ship 
of a temporary engine 
and steam connections. 
This was ail accom- 
plished and the ma- 
chine set to work in two 
days from the arrival of 
the steamer at her dock. 
The drilling machine, 
so quickly hurried to- 
gether, is illustrated in 
Figs. 4 and 5. It con- 
sists of a cast iron frame 
with two cross bars and 
flanged feet for bolting 
to and adjustment ofl 
the two cross frames, 
which were fixed by 
clamp bolts to the 
thrust block frame. 
The drill frame carries 
two vertical spindles, 
with 1% inch drills, 26 
inches apart on their 
outside measure, just 
clearing the face of the 
thrust collars to be used 
for bolting to the new shaft section. The vertical spin- 
dly have each a worm gear, diriven by worms on a hori- 
zontal shaft, to the end of which is a pulley and belt, 
connected with the portable engine upon the floor of 
the shaft compartment, each drill being fed by a screw, 
as shown in Figs. 3, 4, 5, 6, and 11. 

The adjustment of the position of the drilling ma- 
chine upon the slotted guide frames allowed of exact 
spacing and direction of the boring. Every alternate 

hole being first drilled, 
the holes were plugged 
with iron rods, and the 
intermediate holes then 
drilled, cutting slightly 
into the pings. When 
seven holes were finish- 
ed to the Center, the 
shaft was turned over 
and the opposite holes 
drilled. The shaft was 
turned a quarter over 
and fifteen holes on op- 
posite sides were drill- 
ed, and then the corners 
drilled out, thus requir- 
ing the turning of the 
shaft and, engine eight 
times by the turn-over 
engine. 

The starting of the 
holes on the slope of 
the curve was done by 
chipping recesses at the 
proper places while the 
drilling machine was 
running in adjacent 
holes. This work re- 
quired a length of 
nearly 800 lineal inches 
of 1% inch holes, 
occupying 7 days of 24 
hours each, when the 
piece was lifted out, and 
appeared as shown in 
our photograph, Fig. 7, 
and cut, Fig. 8. The 
faces of the shaft ends 
were then chipped even 
with the collars. Thb machine weighed about 1,000 
pounds. The. next operation of drilling the 12 lateral 
holes for the 3 inch bolts in each collar required the 
construction of a new and special drilling machine 
with gears driven from the portable engine, the frame 
of which is clamped to the iron ways fixed across and 
above the shaft. These ways have slots by which the 
three different machines that in turn are placed upon 
them are adjusted in position and bolted fast. 
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The drilling machine carries a spindle on which is a 
spur gear and feed screw with a right hand cutting 
drill at one and a left hand drill at the opposite end, by 
which two holes are drilled at once. This machine is 
shown in Fig. 11. The drilling of the 24 holes for the 
3 inch bolts, two opposite boles being drilled at once, 
occupied 8 days of 24 
hours each, including 
the turning over of the 
shaft 12 times. The ma- 
chine weighed about 
1,200 pounds. 

A new and special 
machine was also made 
for milling the keyways 
across the face of the 
ends of the shaft, in- 
cluding the thrust col- 
lars, each 36% inches in 
length, 4 inches wide by 
% of an inch in depth. 
When it is considered 
that the distance is only 
26 inches between the 
faces of the cut shaft 
and that the sides and 
under side of the shaft 
are covered by the frame 
of the thrust block, this 
machine becomes a 
most important device 
for the execution of this 
work in the shortest 
possible time. It is of 
a novel construction, 
and like the other ma- 
chines is driven from 
the portable engine 
belted to a pulley on a 
horizontal shaft, with a 
worm gear actuating a 
vertical feathered shaft; 
a horizontal double 
head spindle actuated 
from the vertical shaft 
by worm gear carries 

two cutters (right and left) and moves vertically on 
two guide rods by a feed screw. The moving parts 
are mounted on a solid frame, which is bolted to the 
slotted cross ways before described, and made adjust- 
able exactly to the proper lines of the keyways to be 
cut, so that the machine will traverse the two cutters 
from the periphery to 
the center of the shaft 
without readjustment. 
The shaft is then turned 
one half over for cut- 
ting the opposite ends 
of the keyways. The 
machine weighs about 
1,000 pounds and is 
shown in Pig. 12. 

The bolting of the 
new section to the 
thrust collars of the 
shaft is by 24 3-inch 
bolts, with nuts at each 
end, 7 inches in length 
between the nuts. 

The weight of the 
new section, with its 
keys and bolts, is over 
2 gross tons. Its hand- 
ling is no easy matter. 

The boring of the 
collars of the new 
section is shown in Fig. 
9 as it appears upon the 
drill press at the works 
of the Paterson Iron 
Company, Paterson, N. 
J., where it was forged 
and finished in ten days. 
In our next we hope to 
give a photo, of the 
shaft as it appears with 
the new section in place 
complete. 

The present repairs 
are only a temporary 
arrangement, made to 
enable the ship to re- 
turn to England, where, 
as stated, an entire new 
shaft has been ordered. 

The loss of the use of 
6 out of 13 thrust bear- 
ings, one being for a 
supporting strap, which 
is to be put on here to 
prevent any sagging of 
the shaft, will necessi- 
tate a reduced speed on 



the home trip, which is expected to be accomplished in 
about nine days. 

Our acknowledgments are due to Vernon H. Brown, 
Esq., the able representative of the Cunard Company 
in this city, for permission to visit the ship and make 
drawings and photographs ; also to Captain McKay 




Fig. 6-STEAMER UMBRIA-VIEW SHOWING THE BROKEN SHAFT AND THE DRILLS WORKING THEREON 

A, Collars on main shaft, B, The crack in the shaft. C. Bund covering the crack. D. One of ihe drills. 

and Engineer Tomlinson and his aids for their courte- 
ous assistance ; also to Messrs. Reid & Duff and Mr. 
Benjamin S. Lawson, of the Dumbarton Iron Works 
of this city, and Mr. Johnson, superintendent of the 
Paterson Iron Works, New Jersey. 
Our engravings have been chiefly prepared from 




Fig. 7. -STEAMER UMBRIA-SHOWING THE BROKEN SECTION OF THE MAIN SHAFT WHEN CUT OUT 

AND LIFTED UP. 



photographs specially taken for the Scientific Ame- 
rican by our photographer, Mr. F. D. Palmer. The 
dark and narrow spaces in the lower depths of the 
great steamer, where the work of mending the shaft 
was done, rendered the picture taking a difficult job. 
It was accomplished by means of the magnesium flash 

light and persevering 
effort on the part of the 
photographer. 

We give likenesses of 
some of the men whose 
energy and skill, under 
the direction of the 
commander, brought 
the Umbria safely to 
port under the most 
trying circumstances, 
assuring her passengers 
of safety of life and res- 
cuing her owners from 
a burdensome salvage. 
A breakdown at sea at 
any time and in fair 
weather is a nerve- 
straining event;' but 
when to this is added 
the raging of one of the 
severest storms of years, 
rolling and pitching a 
ship upon its angry 
waves, the work of re- 
pair becomes a desper- 
ate battle for life ; but 
cool heads and the tem- 
porary appliances at 
hand enabled the work 
to be done in a way 
that allowed the ship to 
save hereself by steam- 
ing slowly to her port 
of destination. 

The successful efforts 
of the Umbria's engi- 
neers was pleasantly re- 
cognized a few days ago 
by the American Marine 
Engineers B. A. in the form of a dinner given to 
Lawrence Tomlinson, chief engineer, and William 
Frazer, Charles Forrest and Henry C. Paterson, his 
assistants. 

President Van Arsdale welcomed the guests in the 
name of his association, which, he said, had decided 

to present each with a 
token of its appreciation 
of mechanical and en- 
gineering skill shown 
under very trying cir- 
cumstances. The pre- 
sents consisted of en- 
grossed resolutions and 
chronometers. 

Mr. Tomlinson thank- 
ed his hosts for their 
kind token, but he had 
only done his duty, he 
said, and the word duty 
ought to be the watch- 
word among all engi- 
neers. 

He said that when 
the breakdown occur- 
red on the Umbria, he 
and his assistants tack- 
led the job with meek- 
ness and humility. 
They felt that they had 
done it well, after put- 
ting in 72 hours' time 
in making the necessary 
repairs. Their anxiety 
was intensified in the 
circumstances of the 
breakdown, but their 
duty ' was doubled. 
However, they, did not 
imagine that they 
would win so much 
fame on shore. 

Mr. Tomlinson then 
proceeded to give a 
brief account of the 
fracture, the shaft and 
the work of repairing. 
The crank and shaft 
came forward, and the 
engineers heard a rat- 
tling. On stopping the 
engines they found the 
break in the shaft, and 
first wanted to put in 
five bolts, but decided 
on three. They cut one 
of the collars of the 
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shaft, and this was a serious piece of business 
with the tools they had. It took twenty -four 
hours to put in one bolt. 

Chief Engineer Lawrence Tomlinson, 
whose portrait we give, was born in Liver- 
pool in 1836, e.ntered the service of the 
Cunard Company as a boy in 1854 ; served 
seven years apprenticeship at engineering, 
and continued in service as a journeyman, 
entering sea service in December, 1861, 
making his first voyage to sea in the cele- 
brated side wheel steamer Persia as junior 
engineer. Up to the present time he has 
seen continued service in various engineering 
capacities for a period of over forty years. 
< i 1 1 > 

Large Lake Steamers. 

There have just been laid down at the 
yards of the Globe Shipbuilding Company, 
of Cleveland, Ohio, the keels of two steam- 
ers which are designed to be not only the 
fastest ever seen on the lakes, but the fore- 
runners of an intercontinental system of 
transportation between this country and 
the Orient. The two ships are intended 
particularly for the passenger service be- 
tween Buffalo and Duluth, and their speed is 
to be not less than 20 miles per hour. They 
are intended to make the run between 
Buffalo and Duluth in 50 hours. Their 
general dimensions are : Length over all, 
380 feet ; beam, 44 feet ; and depth of hold, 
34 feet. The draught when running in the 
open lakes will be 18 feet. This will be ob- 
tained by filling water compartments in 
the double bottom space. On entering the 
Detroit flats the draught will be brought up 
to 16 feet by pumping out the compart- 
ments. The increased draught will afford 
in the open lakes enhanced speed. The two 
vessels are building for the Northern Steamship Com- 
pany. They will be the first steamers on the great 
lakes to be provided with quadruple-expansion en- 
gines, and their horse power, which will be 7,000 for 
each ship, will exceed by 3,000 the maximum horse 
power now developed on the lakes. The engines will 
embrace cylinder diameters for the four cylinders of 
85, 36, 51J£ and 74 in. The stroke will measure 42 in. 

— <» > — ■ 

The Inventors of the Telegraph. 

Prof. Thomas Gray, of Terre Haute, Ind., celebrates 
the beginning of the second 
century of the American patent 
system by an address on the " In- 
ventors of the Telegraph and 
Telephone," giving in succinct 
form the history of these in- 
ventions. Prom the discovery 
of Stephen Gray in 1729 that 
electrical influence could be con- 
veyed to a distance by insulat- 
ed wire, of Romagnesi in 1805 of 
the deflection of a needle, redis- 
covered by Oersted, to the in- 
ventions of Schweigger and 
Schilling and Steinheil, up to 
Morse, the gradual evolution of 
the telegraph is traced. The in- 
fluence of the researches of Prof. 
Henry receives adequate re- 
cognition in this paper, and his 
claims are quoted : 

" 1. Previous to my investiga- 
tions the means of developing 
magnetism in soft iron were 
imperfectly understood, and the 
electro-magnet which then exist- 
ed was inapplicable to the trans- 
mission of power to a distance. 

"2. I was the first to prove, . 
by actual experiment, that in 
order to develop magnetic power 
at a distance a galvanic battery 
of 'intensity' must be employ- 
ed to project the current through 
the long conductor, and that a 
magnet surrounded by many 
turns of one long wire must be 
used to receive this current. 

" 3. I was the first to actually 
magnetize a piece of soft iron at 
a distance, and to call attention 
to the fact of the application of 
my experiments to the telegraph. 

"4. I was the first to actually 
sound a bell at a distance by 
means of the electro-magnet. 

"5. The principles I had de- 
veloped were applied by Dr. 
Gale to render Morse's machine 
effective at"'a distance." Which 
is the better known name, asks 
Prof. Gray, that of Henry or 
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Morse 1 and he pertinently adds, "Would not Henry 
have gained, both in popularity and in scientific 
reputation, if he had patented and made the public 
pay liberally for his discoveries ? " 



meteoric Photography. 

While photographing the Holmes comet at Ansonia, 
on the evening of the 13th inst., John E. Lewis, an as- 
tronomer at Ansonia, Conn., was startled by a bright 
light at about 7:30 o'clock. Upon developing the plate, 
which had been exposed to the constellation An- 




dromeda for twenty-three minutes, the trail 
of a large meteor was discovered across the 
center. 

The trail runs a little south of Beta An- 
dromeda, and almost directly over Andro- 
meda, and lies in a northwesterly direction. 
This meteor was seen by several persons 
within a radius of twenty miles of Ansonia, 
and is described as intensely bright, the 
illumination being very vivid. It was seen 
to break, but was evidently too far away for 
the detonation to be heard. 

It is hoped that persons who may have 
seen the meteor and can describe its appa- 
rent path with some degree of correctness 
will communicate with Mr. Lewis or Profes- 
sor H. A. Newton of Tale University. An- 
other observation of the meteor's path from 
a distance would have given all the data 
necessary to determine the height of the 
meteor above the earth's surface, a very im- 
portant and uncertain question at present. 

— m i a i m 

Aluminum. 

As compared with most metals, pure alu- 
minum, according to a recent article by Mr. 
A. E. Hunt, of the Pittsburg Reduction 
Company, under ordinary circumstances, 
withstands the action of wind and weather 
exceedingly well, but the presence of silicon 
greatly reduces its resistance to atmospheric 
influences. Metal with 4 per cent or 5 per 
cent of silicon very soon collects a thick coat- 
ing of oxide upon it, if severelyj exposed. 
Aluminum can be rolled or hammered cold, 
but the metal is most malleable at, and 
should be heated to, between 350° and 400° 
Pah., for rolling or breaking down from the 
ingot to the best advantage. Like silver and 
gold, aluminum has to be frequently anneal- 
ed, as it hardens up remarkably upon working. Due to 
this phenomenon of hardening during rolling, forging, 
stamping, or drawing, the metal may be turned out 
very rigid in finished shape, so that it will answer ex- 
cellently well for purposes where the annealed metal 
would be entirely too soft or too weak, or lacking in 
rigidity, to answer. Especially is this true of aluminum 
alloyed with a small percentage of titanium, copper, 
or silicon. It can be safely stated ■ as a general rule, 
that under similar conditions, the purer the aluminum, 
the softer and less rigid it is. Aluminum can be an- 
nealed by heating and allowing 
it to cool gradually. ' The best 
temperature is just below the red 
heat. Thin sections can be an- 
nealed by heating in boiling 
water. Aluminum can be easily 
and readily welded by electrical 
apparatus, and a cheap and 
' satisfactory solder has been dis- 
covered. Sound castings of this 
metal can be made in dry sand 
moulds or metal chills. It re- 
quires, however, some experi- 
ence to master its peculiarities 
before sound castings can be 
uniformly made. The aluminum 
should not be heated very much 
beyond the melting point; if too 
hot, it seems to absorb gases, 
which remain in the metal, pre- 
venting sound castings. 



DBILL CUTS IN SHAFT 



Dangerous Hailstones. 

A correspondent of the Morn- 
ing News, Dallas, Texas, de- 
scribes a great rain and hail 
storm which took place at Gray 
Hill, Texas, on December 6. This 
remarkable hail fell in large 
lumps, ranging from three to six 
inches in diameter. I heard of 
one piece eight inches in diame- 
ter, which weighed four pounds. 
They were, as a rule, spherical 
in form, but some were si me- 
what flat, and nearly all v. re 
covered with oval knobs. Th. 
fell in small areas, about two feet 
apart, while in other places only 
one would fall in a space twenty 
feet square. The average under 
my observation was about one 
hailstone to every three feet 
square. A most remarkable fact 
in connection with these large 
hailstones is that some of them 
have particles of dirt in the cen- 
ter. The question is, How did 
they get there ? 



Fig. 9.-STEAMEB TJMBBIA-BORING THE COLLARS OF THE NEW SHAFT SECTION, 

PATEBSON IB0N WOB&S. 



Elbctbic wands are now used 
for beast taming. 
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Electrical Action In Photographic 

Development. 

In a recently published number 
of IS Amateur Photographe, Mons. 
L. Mathet describes some experi- 
ences of electrical action in the de- 
velopment of celluloid films. He 
noticed in developing some films of 
his own preparation a phosphores- 
cence-like appearance on the surface 
of the negative, a phenomenon 
which also appeared when he re- 
peated the experiment with Tollable 
films of commercial manufacture. 
The circumstances under which the 
phenomenon appeared in the latter 
case were as follows: The films 
were developed in an ordinary vul- 
canite dish, with pyro-soda. While 
flowing the developer to and fro 
over the film he clearly noticed, he 
says, a phosphorescent gleam upon 
i t s surface. When development 
was complete the developer was 
removed, the film allowed to adhere 
to the bottom of the tray, and 
flooded with the wash water, when 
the mysterious light became even 
more apparent. The negative, 
when fixed, was slightly veiled. 
Substituting a hydroquinone de- 
veloper for the pyro-soda with 
other exposed films, the same 
"phosphorescence" appeared and 
subsequent slight fogging also su- 
pervened. 

Mr. Mathet regards these experi- 
ences as confirming the conclusions 
of Colonel Waterhouse (see the last 
volume of this Journal), that an 
electro-chemical action is producible during develop- 
ment; but in M. Mathet's case this action is made ap- 
parent by the nature of the support. That gentleman, 
however, points out, what of course is tolerably well 
known, that celluloid is a bad conductor of electricity. 
When talcked glass is coated with a Solution of celluloid 
in amyl acetate and the dried film is stripped, a shower 
of small electric sparks is evolved between the detached 




own experiences, that, as Colonel 
Waterhouse and others have ai- 
re a d y discovered, an electrical 
action is produced in development. 
It should, however, be pointed out 
that in Colonel Waterhouse's expe- 
riments, if we remember aright, no 
sparks of electricity were visible. — 
Br. Jour. 



iFig. 10.-LA WHENCE TOMLINSON, CHIEF ENGINEEB 

TJKBEIA. 



OF THE BOYAL HAIL STEAMEB 




that the same phenomenon is the cause of the several 
small stars with which some of his film negatives were 
disfigured. He quotes the case of a commercial film 
which, upon development, showed a dark spot around 
which were formed certain regularly 
defined luminous radiations that he 
also sets down to the same cause. 

M. Mathet states that if the celluloid 
film be coated while on a metallic sur- 
face, instead of a glass plate, as is gen- 
erally used, sparks are produced if the 
film is forcibly moved in contact with 
the metal, and especially if the air be 
dry, while they may be avoided if the 
atmosphere be humid and care be 
taken to remove the pellicle carefully, 
and placed in contact with some inert 
material. Such facts are no doubt 
thoroughly known and understood by 
commercial manufacturers of celluloid 
films. The interesting point in M. 
Mathet's communication lies in what 
he regards as a confirmation from his 



Cold and Ether. 

That extreme cold para- 
lyzes every vital function is, of 
course, a piece of every -day 
knowledge. But it has been left 
to Professor Pictet, who has been 
conducting some experiments on 
this subject, to discover that at a 
temperature of 150° below the Cen- 
tigrade zero there is no chemical 
action between nitric or sulphu- 
ric acid and potash, or between 
oxygen and potassium, though 
under ordinary circumstances the 
affinity of the latter metal k for 
oxygen is so great that it will burn 
if thrown into water, owing to its 
combination with the oxygen in 
that fluid. But if the electric 
spark is played on bodies which 
have thus lost the power of chem- 
ical affinity, some new and curious 
combinations result. The latest in- 
vestigation, the conclusions o f 
which, however, have been theo- 
retically presaged for some years 
past, may require us to reconsider 
the question of the temperature 
of outer space and the possibility 
of an atmosphere composed of 
gases in combination existing there. — Daily Chronicle. 



The Water Jet. 

The Genie Civil describes the sinking of iron piles in 




Fig. ll.-STEAMEB TTMBBIA THE LATEBAL D BILLING 
MACHINE BOEING THE SHAFT COLLABS. 



film and the glass at the moment of separation. The 
pellicle, however, retains its electrical properties. 

In coating large surfaces of Tollable celluloid films 
M. Mathet points out a fact which we remarked upon 
some years ago, although the statement encountered 
the dubiety of an experienced dry plate maker, that 
this non-conducting property of the celluloid may lead 
to the fogging of the superposed emulsion, the entire 
surface being fogged, and the discharge becoming visi- 
ble on development. M. Mathet is inclined to think 





Fig. 14.-THE BBOKEN SHAFT OF THE UHBBIA AS REPAIRED AT SEA. 



Chile with a water jet. Some of the piles were 14"76 
in. in diameter, with a flat bottom flange or pedestal 
41 '92 in. in diameter, and were sunk to a depth of 28 ft. 
below the bottom of the river through a very coarse, 
compact sand, in which screw piles penetrated with 
great difficulty, and sharp piles could only be 
driven 11 - 8 to 14*1 ft. A pump delivering about 12,000 
gallons per hour through a 4 "92 in. pipe would sink two 
piles, each having a 2 '05 in. pipe projecting about 7 P 87 
in. below its base with a 5*9 in. opening. The pile being 
put in position and the water jet started, it sank nearly 
3 ft. by its own weight, after which it was worked down 
by means of an endless cable leading from the drum of 
a hoisting engine around a horizontal pulley bolted 
on to the pile so as to revolve the latter about its verti- 
cal axis. An average of eighteen hours was required 
to sink each pile. On one side of the river a double 
action Worthington pump was used, and on the other 
a Tangye pump. 
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12.-STEAMER UMBBIA-THE SPECIAL KEYWAY 441 f ee t. 
CUTTING MACHINE. 



The highest chimneys in the world are two in Glas- 
gow, one being 468 feet high and the other 455 feet, 
while one near Cologne comes next with a height, of 





Fig. 13.-THE NEW 8ECTI0N OF SHAFT, 
SHOWING THE KEYWAY AND BOLT! 
HOLES. 



Fig. 15.-THE BOLTS STBAPFED IN PLACE. 



Fig. 16.-THE FINAL BEPAIBS OF THE UMBBIA'S SHAFT. 

A shows the new inserted section. 
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RECENTLY PATENTED INVENTIONS. 
Engineering:. 

Locomotive Boiler.— Jos. S. New- 

lin, Fairfax, S. C. A portion of the boiler flues pass- 
ing the hot currents from the fire box to the smoke- 
stack have, according to this invention, return ends, 
made thick and heavy to permit hammering without 
damage, by which the currents are returned backward 
and then forward again through other flues to the 
smokestack, thus securing a much longer travel of the 
hot currents through the boilerand a belter utilization of 
the heat. A novel means is provided of putting in the 
return ends firmly, in a simple and inexpensive way. 

Steadying Portable Engines. — 

Edward C. Emde, Tacoma, Washington. To prevent 
undue shaking of the machinery this invention pro- 
vides a steadying device with a base, on which are ad- 
justably held two legs adapted to engage the axle or 
wheel of the engine, one of the legs being made in sec- 
tions fitted to slide one on the other. The device is 
applied preferably on the hub or axle of each rear 
wheel of the portable engine, when it securely and 
firmly steadies the entire machine, preventing undue 
shaking and holding the engine in position to prevent 
slack of the driving belt, etc. 



Railway Appliances. 

Signal Lantern. —Willey J. Fell- 

bemer, New York City. This is a simply constructed, 
durable, and inexpensive lantern, especially adapted for 
use on railroads or on shipboard. It normally shows a 
white light, but surrounding the globe or chimney are 
screens of flexible material, transparent, translucent, or 
semi-translucent, and colored as the code of signals 
may require. Means are provided whereby the screens 
may be independently manipulated, to conveniently 
carry any one of them in line with the rays of light to 
display a light of Its special color. 

Car Coupling. — Joseph B. Hulett 

and Louis J. Beers, Middletown, N. Y. According to 
this invention the link is held in substantially horizon- 
tal position, to be automatically guided into an oppos- 
ing drawhead, the link having also a limited up and 
down and lateral movement, while a hook-shaped pin 
maintains the link in place, a weight being arranged 
to hold the pin normally in coupling position, when it 
will automatically engage a link entering the draw- 
head. The hook like pin may be readily removed, and 
the coupling may then be used as the ordinary link 
and pin coupling. 



Electrical. 
Lamp Hanger.— Charles S. Hume, 

Detroit, Minn. This is a simple device to facilitate the 
raising or lowering of an electric lamp in a room or 
other location, and holding it in desired position. The 
light wire, having on its lower end the lamp, extends 
from a ceiling support, and to it is tied a string, con- 
nected with a pendent rod and supporting frame, in 
which is a spring-controlled pulley, around which the 
string ie wound. The tying of the string at different 
points on the light wire controls the limit of raising 
and lowering the lamp, which is simply pulled down to 
the desired position, when the parts counterbalance the 
tension of the spring so that the lamp remains in place 
until pushed up. 

Electric Railway Conduit.— Chas. 

A. Stark, Duluth, Minn. This improvement comprises 
a surface conductor, arranged adjacent to which and 
adapted to connect an electric current is a circuit 
closer, a compressible track rail, and means for operat- 
ing the circuit closer by means of the rail. By this 
means the trolley conductor is carried upon the surface 
of the ETound, the line conductor beneath the surface, 
and the circuit is closed through the trolley conductor 
onlv at the points opposite the car, the construction en- 
abling the line conductor to be safely carried without 
danger of grounding and reducing the liability to ac- 
cidents, as under ordinary circumstances the trolley 
wire or conductor will carry no electricity. 

Galvanic Battery.— Wm. R. Reud, 

New York City. This is a battery to be worn upon or 
applied to the person to send a mild current through 
certiin diseased parts to stimulate and strengthen 
them. It has an outer perforated cylindrical copper 
shell forming one pole, an inner zinc cylinder forming 
the opposite pole, an insulating base or plug secured to 
the two poles, aud a button secured to the outer end of 
the plug and connected by a conductor with the inner 
pole. The battery is held in the hand to any affected 
part, when the perspiration and acids of the body act- 
ing on the battery poles are designed io produce a mild 
current, a stronger current being obtained by dipping 
the battery in vinegar or other acid before applying it 
to the body. 



Mechanical Appliances. 

Valve.— Thomas P. Ford, Brooklyn, 

N. Y. This is a valve more especially designed for use 
on hydraulic elevators and other machinery to insure 
the perfect seating of the valve. On the extreme upper 
end of the valve stem is a piston sliding in a cylinder, 
in the cap of which is a port leading to another cylin- 
der with a valve seat for an auxiliary valve normally 
held on ite seat by a spring, and controlled by a fluid 
under pressure, the main valve being automatically 
controlled by the fluid. 

Knitting Machine.— Julius Frelloehr, 

New York City. This machine is designed to form 
very fancy trimmings in a simple and effective manner. 
It has reciprocating needles and binding thread guide 
bar to guide the binding threads to the knitting needles, 
while pattern thread guide bars slide longitudinally 
to carry the pattern threads across the binding threads, 
one of the pattern thread guide bars being also 
mounted to swing or turn, to move its pattern threads 
above or below the threads carried by the other pat- 
tern thread guide bar. 

Roller Cotton Gin.— Wiley E. Me- 

Oall, Jasper, Fla. This is a simple, durable, and 



effective machine, designed to be run by foot power. 
The mechanism for separating the cotton from the seed 
is not new, but the improvement provides for conve- 
niently operating the machine, while the operator may 
at the same time feed the necessary quantity of cotton. 
Heavy flywheels give the machine a uniform and steady 
motion. 



Agricultural. 

Cultivator.— Alexander J. Bolster, 

York, Neb. This is an arch cultivator, in which the 
gangs are located forward of the arch, so that their 
operation may be readily viewed by the rider, pro- 
vision being also made for readily elevating the culti- 
vators and locating them near the wheels of the ma- 
chine. The axles are also so located upon the arch and 
the cultivator gangs upon the axles that they will move 
together, while the wheels may be turned to the right 
or left to reduce the width of the machine, the gangs 
sustaining the same relation to the wheels at all times. 
The gangs are brought close to the forward portion of 
the wheels as well as close to the team, thereby lessen- 
ing the draught. 

Disk Cultivator.— This is a further 

invention of the same inventor, covering an improve- 
ment according to which the disks may be run forward 
of the arch of the cultivator, and are so located that 
the driver may observe their action on the ground, 
stopping to uncoyer a covered up hill if desired. The 
disks thus located are designed to form a perfect 
balance under all conditions, their weight when raised 
out of the ground being forward of the arch, and pre- 
venting the pole or tongue from being lifted up. 

Cotton Chopper and Cultivator. — 

Eugene M. Noian, Jacksonville, Fla. The construction 
of this implement is such that the hoes are carried in 
connection with cultivator blades, and both the hoes 
and blades may be raised and lowered either independ- 
ently or collectively. Novel means are alRO provided 
whereby two hoes may be made to operate coujubctive- 
ly trausversely of the implement, a diagonal cut being 
made on the ground as the implement advances, while 
after the first cut the rear hoe will cross diagonally the 
cut made by the forward hoe, thus produciug a series 
-of. closely grouped diamond-like spaces in which the 
cotton is left. The hoes may be entirely removed 
when the cotton has been properly thinned, and the 
cultivator only used for working the cotton. 

Milk Can.— Emile Plancon, Brooklyn, 

N. Y. This can has at the top of the vertical portion 
of the can, where the diameter is of full size, an an- 
nular pendent exterior fold, which is elastic to such a 
degree as to serve in the capacity of a cushion, strength- 
ening the can against any strain or force that may be 
exerted upon it. The can is also adapted for general 
uses, and as no soldering or extra pieces are located at 
the flange, the expense of manufacturing is materially 
reduced. The flange is made by bending the metal 
upon itself to form an outer, downwardly extending, 
cylindrical fold upon that portion of the breast of the 
can which engages its body. 

Churn.— Silas J. Saxon, Colfax, Wash- 
ington. This churn has an upright cylindrical body, 
and is adapted to be actuated by an operator turning a 
crank shaft, which sets in rapid motion a dasher which 
generates rotary currents, these being obstructed and 
checked by fixed abutments or wings, so that the cream 
is quickly churned and butter rapidly produced. When 
the butter is to be removed, the cover, center shaft, and 
dasher are lifted out, and the churn and dasher may 
both be very quickly cleaned. 

Manufacture of Butter. — David 

W. Hudson, Frank La Strong, and George D. Bunch, 
Los Angeles, Cal. This invention provides for the 
manufacture of a composition butter, of milk, cocoa- 
nut oil, and pure butter, after a described process, to 
largely increase the bulk or weight of the butter with- 
out destroying its original virtues. 



Miscellaneous. 

Vending Machine.— Joseph A. Poff, 

Lawrence, Kansas. This is a coin-operated machine 
for automatically selling postage stamps, envelopes, 
and similar articles. A draw slides in a casing to carry 
outside the article, while a coin-receiving lever movable 
back and forth with the drawer locks it normally in 
position, the lever being moved to unlock the drawer 
on the deposit of a coin. The construction is simple 
and durable, and is designed to prevent tampering with 
the contents of the casing. 

Type Setting Machine.— Hayden C. 

and Samuel D. Suoddy, Greenville, Ky. In this ma- 
chine a series of channels or magazines hold the type 
until they are dislodged by ejectors operated by keys, 
an intermediate carrier frame receiving the type until 
the number necessary for a line is accumulated, when 
the type is moved up into a row at one end of the 
carrier and dropped into the galley by the same opera- 
tion which sets up the type in the carrier for the next 
row. Type of the ordinary kind is used without 
mutilation or injury, and means are provided for 
spacing and justifying the lines automatically as they 
are set. 

Hot Water Heater.— Micheal E. 

Herbert, St. Joseph, Mo. The boiler of this heater 
has a hollow top section with a depending water leg, 
longitudinal circulating bottom pipes being connected 
with the top by vertical tubes, while a tubular grate 
section communicates with the water leg. The con- 
struction is quite inexpensive, and the boiler is de- 
signed to be a positive, rapid, and economical heater 
for any grade of fuel. 

Brick Kiln. — John B. Griswold, 

Zanesvillc, O. This is an improvement on a formerly 
patented invention of the same inventor, the flues be- 
ing so arranged that the kiln is operated on a com- 
bined up and down draught, the intense or direct heat 
being driven against the lower sides and under the floor 
of the kiln, to produce radiated heat, and then up into 
the center of the kiln through flue openings in the bot- 
tom, and providing for a complete and even distri- 



bution of the intense heat to the ware most in need of 
it. Simple means are provided for deflecting the heat, 
to cause a greater or less heat to travel up the side 
flues into the kiln or under the floor, or more to one 
portion thereof, as may be desired. 

Building Brick.— This is a further 

patent of the same inventor for a rock-face brick, its 
exposed face being formed with smooth outer edges, 
and a central smooth-faced rib connecting the upper 
and lower edges. The rock-faced portions of the brick 
thus formed are depressed panels, produced by a suit- 
able mould against which the edge of the brick is 
pressed by hydraulic or other pressure preparatory to 
its being burned. The central ridge enables the brick 
to be cut to advantage for finishing out the ends of 
courses or becoming a corner brick, avoiding the neces- 
sity of breaking joints, and giving a beautiful and 
finished appearance. 

Base Heating Stove.— Richard L. 

Ball, Terre Haute, Ind. This improvement is especial- 
ly applicable lo stoves using gas for fuel, affording a 
cheap and simple stove designed to generate and 
radiate a large quantity of heat in proportion to the 
amount of fuel consumed. The combustion chamber 
has an open front and an inclined double wall at the 
back/and a hollow radiator is arranged upon the case 
top and Connected with the combustion chamber, a 
damper-controlled passage leading from the radiator 
to the smoke pipe, while air pipes lead upward through 
the double wall of the combustion chamber and de- 
liver into the receptacle of the radiator and through 
the case lop, 

CALCIMINING MACHINE.— Wm. Peter- 
son, Sheboygan, Wis. A tank wuh a handle and hav- 
ing journaled at its ends wheels adapted to run upon a 
ceiling is connected with yielding distri buting rollers, 
adjacent to which are brushes, while there is an opera- 
tive connection between the brush mechanism and the 
rollers, so that the rotation of the latter drives the 
pump. The tank holds a large amount of calcimine, 
whitewash, or other liquid, and by pushing the machine 
over a ceiling or wall the liquid is nicely and evenly ap- 
plied, with great rapidity, none of the liquid being 
spilled. 

Conveyer.— Charles W. Renau, Meri- 
dian, Mies. This improvement embraces especially the 
couplings for conveyer sections, the tubes and their 
flights being of ordinary construction, and the coup- 
ling sections and journal sections being detachably 
connected. The coupling section has for the tube end 
a seat formed of a corrugated space or groove into 
which the conveyer tube may be pressed, and the jour- 
nal section has a head fitted to a socket, in which it 
may be inserted laterally, while it cannot be moved in 
or out in the direction of the length of the journal and 
coupling sections. 

Vehicle Seat.— John Ruch, Mount 

Eaton, Ohio. This is a seat especially adapted for two- 
wheeled vehicles, such as road carts, and has a hinged 
back and novel connections between the seat and the 
vehicle body. Means are provided for shifting the 
position of the seat back, to render the seat easy, and 
that it may also be adjusted to bring the weight of the 
load in the right position in relation to the wheels, 
enabling the vehicle to be properly balanced to ride and 
draw easily. 

Wagon Bolster Standard. — An- 
thony Miller, Cape Girardeau, Mo. This is a combined 
ferrule and standard, the ferrule fitting upon the 
bolster and having parallel wings upon its outer end, 
the wings connected at the top and outer edge by a 
rib, while pivoted between the wings is the standard, 
having a depending shank to strike the end of the 
bolster, its back striking the rib connecting the wings. 
The device is very strong and simple, and is adapted to 
be secured to wagon or sled bolsters to strengthen 
them and form convenient stays for the load. 

Vehicle Brake Mechanism.— James 

B. Upton, Coalfield, Tenn. A spring attachment is, ac- 
cording to this invention, connected with the vehicle 
in such a way that when the brake is applied in going 
down hill the spring is wound up and held wound, 
means being also provided for releasing the spring at 
any necfeseary time, so that its stored power can be 
utilized to start the vehicle or help carry it over a hill. 

Boutonniere.— Henry W. Fished New 
York City. The buttonhole stud has at its outer end a 
perforated socket in which is held an artificial flower, a 
split pin extending through the leaves or petals of the 
flower and through the perforations in the socket. The 
device is readily attached to or detached from the but- 
tonhole of a garment, and it is so made that only the 
flower is visible on the exterior of the garment. 

Garment Fitting Pattern.— Simon 

Christiansen, New York City. This pattern is formed 
of a series of plates of leather, fabric, paper or other 
suitable material, which readily conforms to the shape 
of a person to be measured for a dress. It is con- 
veniently applicable to the person to be measured, and 
arranged to permit of cutting the material directly from 
the pattern after adjustment of the latter according to 
the wearer's body. The device can be used by dress 
and cloak makers, tailors and others, for measuring all 
kinds of garments and cutting the cloth to form a per- 
fect fit. 

Combined Cane and Seat.— Carl 

Eframson, 304 Fourth st. S., Minneapolis, Minn. Com- 
bined with hollow pivoted body sections adapted to 
open and close, and forming seat-supporting legs, are 
seat sections fitting snugly together and connected by 
a web or seat, a fastening device securing the closed 
seat sections to the tops of the pivoted sections, while 
an attached third leg braces the pivoted sections. In 
its most compact shape the device is substantially like 
an ordinary cane, but it may be quickly opened and 
spread out to form a convenient stool or seat. 

Blotter. — William Meyer, New York 

City. This is a simple device or fastening for securing 
together two or more sheets of blotting paper, so that 
the sheets can be quickly inserted or removed. It 
consists of a spring metal blank having at one end in- 
wardly bent spurs for fixed engagement with the upper 



side of the blotter and at the other end spring tongues 
bent reversely and projecting underneath. 



Designs, 

Buckle. — Dora Harrison, Lansing, 

Mich. A wire bent at its middle to form a rectangu- 
lar loop has its ends extended as shanks forming the 
buckle points, while pivoted on the loop at the sides of 
the shanks is a U-shaped frame, on the outer portion 
of which the points rest. 

Inflated Cushion.— Robert T. Var- 

num, New York City. This is a cushion with open 
center and inner and outer margins simulating the con- 
tour of an egg. 

Badge. — James R. Lee, Baltimore, Md. 

This is a mourning badge, having a central emblem-re- 
ceiving panel bordered at the top and bottom by con- 
trasting panels, the whole forming an ornamental 
framing for an emblem. 

Spoon Handle.— Austin F. Jackson, 

Taunton, Mass. The leadiug feature of this design is 
a volute spiral scroll resembling a closely coiled 
feather, while just below it is a smooth panel having 
upon each side a scrolled border. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



new books and publications. 

Coals and Cokes in West Virginia. 
By William Seymour Edwards. Cin- 
cinnati : Robert Clarke & Co. 1892. 
Pp. 162. Price 75 cents. 

The wonderfully pure coals of this region seem, in 
this pamphlet,£to receive at last adequate attention. 
There is little question that the importance of this re- 
gion as a coal-producing center is growing. This mono- 
graph will receive considerable appreciation from those 
interested in industrial fuel and gas coal. 

Advanced Building Construction. 
By the author of " Notes on Build- 
ing Construction." London and New 
York: Longmans, Green & Co. 1892. 
Pp. ix, 239. Price $1.50. 

In this work we again have a book adapted for stu- 
dents in the English University course. It presents, 
therefore, a very English view of structural features of 
buildings, and is, of course, confined in scope to the 
South Kensington examination. 



SCIENTIFIC AMERICAN 

BU ILD ING EDITION. 

JANUARY, 1893, NUMBER. -(No. 8T.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors, showing a very attractive 

dwelling at Bridgeport, Conn., erected at a cost 
of $15,000 complete. Floor plans and perspective 
elevations. Joseph W. Northrup, architect, same 
place. 

2. Plate in colors showing a residence at Armory Hill, 

Springfield, Mass. Two perspective views and 
floor plans. Mr. Francis R.Allen, architect, Bos- 
ton, Mass. An excellent design. 

3. A cottage at Brookline Hills, Mass., erected at a 

cost of $4,835 complete. Perspective views and 
floor plans. Messrs. Sheply, Hutan & Coolidge, 
architects, Boston. A picturesque design. 

4. A dwelling erected at Holyoke, Mass., at a cost of 

$6,500. Floor plans, perspective, etc. Mr. G. P. 
B. Alderman, architect, same place. 

5. A very attractive and convenient stable and car- 

riage house erected at Plainfield, N. J., at a cost 
of $1,500 complete. Messrs. Rossiter & Wright, 
New York, architects. 

6. A residence recently erected at Plainfield, N. J., at a 

cost of $9,1^5 complete. A picturesque design. 
Two perspective elevations and floor plans. 
Messrs. Rossiter & Wright, architects, New 
York. 

7. An elegant residence recently erected at Maiden, 

Mass., for Mr. B. G. Underwood. Two perspec- 
tive views and floor plans, together with a view of 
the Holland stairway. Cost complete about 
$11,000. Mr. Frank L. Smith, architect, Boston. 

8. A substantial residence at Holyoke, Mass. Per- 

spective elevation and floor plans. Mr. H. H. 
Gridley, architect, Springfield, Mass. An excel- 
lent design. 

9. View of the Union Passenger Station, Worcester, 



10. Miscellaneous contents: Combustible fireproofing. 
—House drainage.— Roofs and roof coverings.— 
Wall papers.— A plea for the use of white in house 
painting.— Defective flues.— Antiquity of glue and 
veneering. — The piping of dwellings.— Collodion 
glass.— A saw for foot, hand, or steam power, il- 
lustrated.— A new court house at Greenville, 
Miss.— A baluster spindle lathe, illustrated.— 
Solid partitions. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with eiegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness. Richness, Cheapness, and Convenience 
of this work have won for it the Largest Cibculation 
of any Architectural publica* vn in the world. Sold bj 
all newsdealers. 

MUNN & CO., * ABLI8HER8, 

361 Broadway, New York. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appear in the following week's issue 



" U. S." metal polish. Indianapolis. Samples free. 

Cheap 2d-hand lathes &planers. S. M. York, Clev'd, O. 

For Sale- Valuable patent. A. M M box 109, Buffalo, N. Y. 

Universal and Centrifugal Grinding Machines. 

Pedrick & Ayer, Philadelphia. Pa. 

Best Handle Machinery. Trevor Mfg. Co., Lockport, 
N. Y. 

Fine manufacturing plant to let, sell, or invest in 
promising business. Box 792, Ashtabula, O. 

Wanted— Catalogue and price list of Shell Button 
Machinery. C. C. Reynolds, Prescott, Arizona. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Stow -flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton, N. Y. See adv., page 46. • 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Ca al Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & Sons, Elmlra, N. Y., and 41 Dey 
Street, New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Machinist and engineer desiring a change will con- 
sider proposals for taking charge of steam plant. Salary, 
*3.00 per day. " L. I. B.," Franklin, Delaware Co., N. Y. 

Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

To Let— A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J. 
McKenna & Bro., 424 and 426 East 23d St., New York. 

Hydrocarbon Burner (Meyer's patent) for burning 
crude petroleum under low pressure. See adv. page 
381. Standard Oil Fuel Burner Co., Fort Plain, N. Y. 

The best book for electricians and beginners in elec- 
tricity is M Experimental Science," by Geo. M. Hopkins. 
By mail, (4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Kennedy Valve Mfg. Co., manuf'rs of brass, iron gate 
valves, patent indicator valves, fire hydrants, globe, an- 
gle, check, radiator, and safety valves, 52 Cliff St., N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Wanted— Traveling man for forge. One who under- 
stands the business and is capable of making estimates 
on marine, railroad, and machine f orgings. Apply by 
etter, with references, box 1040, Pittsburg, Pa. 

Pointer on Advertising.— Manufacturers who would 
advertise for profit in 1893 should write to the Manu- 
facturers' Advertising Bureau and Press Agency, 111 
Liberty Street, New York, for points. 

I^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and A d dress muse accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear inmindtbat 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Boobs referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(4645) F. D. B. asks : How many ele- 
ments are known to chemists at the present day ? What 
metals are lighter than water? Give the distance in 
light years of a few of the stars that have had their 
parallax measured. A. There are about 70 elements 
recognized by chemists at the present time. Lithium, 
potassium and sodium are lighter than water. Dis- 
tance in light years: 

a Anrigse tCapella) 10 to 70 

a Canis Major (Sirius) 11 to 16 

a Canis Minor (Procyon) 36 

a Bootes (Arcturns) 23 to 35 

a Lyrse (Veea) 12 to 32 

A lieht year is 63,000 times the distance of the earth 

from the sun. The double numbers refer to the work 

of different astronomers. 

(4646) G. C. M. asks : What size wire 
shall I use to convey a current of electricity, E. M. F. 
9 to 12 volts, 1 to 1*50 amperes, a distance of 25 to 30 
feet? A. No. 20 Am. W. G. will carry the current 
named. 

(4647) H. & T. ask : Is there a pneu- 
matic tube between Paris and Berlin, and if so, for 
what purpose is it used, and with what ppeed does the 
car travel? A. There are pneumatic tubes in Paris for 
carrying letters, also in Berlin; but none between the 



two cities. The speed is about 20 miles per hour, 
of tube 2,% inches. 

(4648) J. O. and others ask how to ink 

typewriter ribbons. A. Take vaseline (petrolatum) of 
high boiling point, melt it on a water bath or slow fire, 
andj incorporate by constant stirring as much lamp 
black or powdered drop black as it will take up with- 
out becoming granular. If the fat remains in excess, 
the print is liable to have a greasy outline; if the color 
is in excess, the print will not be clear. Remove the 
mixture from the fire, and while it is cooling mix equal 
parts of petroleum, benzine and rectified oil of turpen- 
tine, in which dissolve the fatty ink, introduced in 
small portions by constant agitation. The volatile 
solvents should be in such quantity that the fluid ink 
is of the consistence of fresh oil paint. One secret of 
success lies in the proper application of the ink to the 
ribbon. Wind the ribbon on a piece of cardboard, 
spread on a table several layers of newspaper, then un- 
wind the ribbon in such lengths as may be most con- 
venient, and lay it flat on the paper. Apply the ink, 
after agitation, by means of a soft brush, and rub it well 
into the interstices of the ribbon with a tooth brush. 
Hardly any ink should remain visible on the surface. 
For colored inks use Prussian blue, red lead, etc., and 
especially the aniline colors. 

Aniline black... H oz - 

Pure alcohol ....15 " 

Concentrated glycerine 15 ** 

Dissolve the aniline black in the alcohol and add the 
glycerine. Ink as before. From the " Scientific 
American Cyclopedia of Receipts, Notes and Queries." 

(4649) J. P. B. asks : How narrow a 

belt will a four horse power engine run and develop all 
the power there is in the engine (steam or gasoline), 
also what number horse power steam orgasolineengine 
would be equal to three good (true pulling) horses 
in a sweep or lever power? A. The power trans- 
mitted by a belt depends upon its speed as well as 
width. A 2 inch belt running 1,700 feet per minute will 
transmit 4 horse power. A 3 inch belt for the same 
, power should run 1,100 feet per minute. As the actual 
horse power of steam and other engines, or prime 
movers, is based on the actual mean pulling power 
of fairly strong horses, 3 horse power actual of a steam 
or gas engine should be equal to the pull of 3 good 
horses. The nominal horse power of a steam engine is 
only a partial indication of its actual or indicated horse 
power, which depends upon the steam pressure and 
point of cut-off. In a gas engine the nominal horse 
power is not far from the indicated horse power, as the 
explosive pressures in a gas engine do not vary asmuch 
as the steam pressures in the steam engine. 

(4650) M. S. K. writes : A friend says 
that a man weighs more at the equator than at the 
north pole, owing to] the increase of gravity as the 1 
equator is approached. I say that the weight would be 
less at the equator, owing to the centrifugal force of 
the earth. Please Jet us know which is correct and 
what the variation per pound would be. A. Yonr'friend 
isgon the wrong side and you are correct. 

(4651) E. V. wishes to know the life 
and how many shots can be fired from the 124 ton gun 
to be exhibited by Krupp at the World's Fair. What 
is the cause of disablement of so large a gun as the 
above after a number of rounds? A. The number of 
shots that a 124 ton gun can bear is very uncertain, de- 
pending upon the size of the bore and the powder 
charge. About 95 shots is all a 110 ton gun can usually 
stand. 

(4652) O. D. R asks : What is the dif- 
ference in the power necessary to perform a certain 
amount of work with the usual piston, link and crank 
and with the power applied tangentially to a crank of 
the same radius? In what ratio does the resistance of 
air increase with compression ? A. The crank value of 
the piston mean pressure is 62J^j percent of the tangent 
force of the crank pin periphery. VolumesXl5— 15 is 
the approximate equation for compressing air (isother- 
mally) for pressure. Thus 3 cubic feet compressed to 
1 cubic foot is 3X15—15=30 pounds pressure. When 
air is suddenly compressed the heat generated by com- 
pression expands the air, and if confined reaches a 
higher pressure, which on cooling'retnrns to the pres- 
sure as above stated. Complete tables of pressures, 
volumes and temperature, with the theory, may be 
found in Scientific American Sppulement, No. 279, 
10 cents mailed. 

(4653) G. A. Gr. writes : In a letter of 

the 13th century it is related that some Greenland fish- 
ermen on the 25th of July, 1366, were in a place where 
** the sun was shining both nights and days, and was 
as high at midnight, as it used to be when seen north- 
west of their home," the home being situated at 63° 10' 
N. lat., and the time for the observation there the 
summer solstice. Is it possible to calculate the latitude 
of the unknown place, where they were on the above said 
day? A. The sun in the northwest at 63° of latitude at 
the summer solstice was probably 5° or 6° above the 
horizon. A midnight sun of that elevation on July 25 
would require the fishing party to be in latitude 78° or 
79°. No exact computation can be made from the state- 
ment given. 

(4654) G. H. asks : Which is the largest 

and best shipyard where a man can get a job as car- 
penter, and what are the average wages for carpenters? 
A. The largest and most active shipyards are at New- 
port News, Va., Philadelphia, Chester, Pa., Wilming- 
ton, Del., and Bath, Maine. Ship carpenters* wages, 
$3 to $3.50 for first class workmen. 

(4655) X. Y. asks : Is there an acid or 

spirit that by placing on ordinary glassware will soften 
it, so I can bore holes in it with a common awl? 
Please give some directions for use. A. No substance 
will soften glass. Heat is the only means of softening. 
Yon can drill a hole with a diamond or with emery 
in a small tube by revolving the tube. 

(4656) P. G. asks : How fast can a man 

of ordinary strength row a sixteen foot boat contain- 
ing one person besides himself? Also how large ought 
the propeller of a sixteen foot boat be, and how many 
revolutions must it make to drive the boat five miles an 



hour? A. .One man can row a light shell boat from 5 to 
5H miles per hour. It will require a 12 inch diameter 
wheel, 2 feet pitch, 250 revolutions per minute to make 
5 miles per hour. 

(4657) Subscriber in Sweden asks : 

What is it to vulcanize railway sleepers, what way is 
it done, and what preparation is used for the purpose ? 
A. The ties or other lumber are placed in strong cylin- 
ders of steel 6 feet diameter by about 50 feet in length, 
the cylinders being lined with coils of steam pipe. The 
cylinders are then closed tight and air pumped in until 
a pressure of about 150 pounds per square inch is ob- 
tained,when steam is turned into the coils at 200 pounds 
pressure per square inch and the heat due to this pres- 
sure kept up for from 4 to 5 hours, when the steam is 
turned off, air pressure discharged and the ties or lumber 
withdrawn. By the continued high heat under a pres- 
sure to prevent the sap boiling out of the wood the 
sap is thoroughly coagulated and the lumber dried. 
By this treatment lumber for interior work and furni- 
ture, and many kinds of wood heretofore rejected on 
account of liability to warp have become valuable for 
furniture and in decorative art work. The life of 
railway ties is largely lengthened by this process. 

(4658) C. S. K. asks if the tension in a 

clock spring increases by winding the same amount as 
a spring in spring scales by pulling. A. The action of 
a spring in a clock increases its tension in winding the 
same as the spring in a balance by pulling, only the 
clock spring has so much longer range, with only a 
part of it in use, that the difference is not felt in wind- 
ing. 

(4659) E. B.— Zinc has the greatest de- 
gree of expansion and contraction by changes in tem- 
perature of the common metals. Mercury expands and 
contracts more than any metal and is therefore generally 
used in thermometers. 

(4660) a H. W.— Malleable iron can be 

nickel plated. 



Ceiling, metallic, L. J. Cherest 490,186 

Chair Ian attachment, P. A. Tornwall 490,234 

Check or token and missive, combined, J. P. 

Stout 490,048 

Chuck, C. M. Conradson 489,984 

Chuck, screw machine, C. M. Conradson 489,933 

Churn and butter worker, combined, R. B. Dis- 

brow 490,105 

Chute, coal, I. Burnett 489,926 

Clamp. See Screw clamp. 

Clamping device, ball and socket joint, E. M. 

Low.. 490,150 



Clip. See Tug clip. 
Clothes hanger, T. B 
Clutch, friction, J. Walrath 490,0t 
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Clothes hanger, T.M. Garrison 490,145 



TO INVENTORS. 
Anexnerience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

January 17, 1893, 

AND BACH BEARING THAT DATB. 

[See note at end of list about copies of these patents.] 



IUUmI. I, (*11<H.U. ........................ . taU,lUA 

Cock, gauge, J. D.Mitchell 490,157 

Coffee mill, J. B. Quiggie 490,163 

Commutator brush, C. O. C. Billberg..... 490,183 

Commutator brush nd holder, J. F. McLaughlin. 490,081 

Compressor, D. Neale 489,980 

Copying book, J. P. Julia 489,959 

Copying, device for facilitating, J. J. Hill.. 489,963, 489,954 

Corn popping apparatus, W. B. Donathen 489.939 

Cotton picker, Call & Clough 490.101 

Coupling. See Car coupling. Wnlffietree coup- 
ling. 

Crank power, P. Bright 490,134 

Crusher. See Rock crusher. 

Cultivator, T. Lull 490,151 

Curtain stretcher ,18. R. Osgood..... 490,230 

Cut-out, electric, W. B. Potter 489,983 

Cutter. See Egg cutter. Twine cutter. 

Desk receptacle, B. P. Oarolaa etal 490.225 

Dial, sun, C. E. Chamberland 490,185 

Disks, mechanism for controlling the action of 

oscillating, F. Lambert 490,025, 490,026 

Door closing device, H. C. Montgomery 490,032 

Door lock, sliding. E. Hubbell 490,251 

Dough machineTJ. H. Mitchell 489,973 

Draught equalizer, P. V. Schandoney 490,214 

Drier and carbonizer, M. J.Spencer 490,171 

Dust pan. P. Hill 490,200 

Dyeing apparatus, A. Hinze..., 489,955 

Earth mover, C. A. Bndgewater 490,243 

Egg cutter, E. Berrlnl 490,133 

Electric battery, J. H. Davis 489,938 

Electric circuit breaker, E.Thomson 490,176 

Electric heater, J. F. IMcLaughlln 490,082 

Electric heater, T. B. Morford 490,034 

Electric meter, F. J. Dibble 490,011 

Elevator safety appliance, W. Winkless 490,219 

Embroidering machine fabric holding frame, J. 

Graf 490,111 

Engine. See Blowing engine. Gas or similar mo- 
tor engine. Steam engine. 

Eyeglasses. R. Straubel, Jr 489.996 

Fan, F. J. Agabeg 489,913 

Feedbox,G. J. Schlosser 490,045 

Fence, J.F.Ogletree 490,162 

Fence post. W. H. Ringle 489,986 

Fence tension device, wire, P. Hack 490,073 

Fencing, barbed wire, A. Delffs 490,187 

Fender. See Gin saw fender. Plow fender. 

B'ile cabinet, letter, B. Brower. 490.099 

File, paper, G. W. Mills 490,155 

Fire escape, L. Anidjah 489,915 

Fire escape, D.J. Arnold 490,222 

Firearm, breech-loading. Bye & Parry 490.065 

Firearm recoil check. Tredway & Wlrth 490,129 

Flood gate, self -hoisting. H. A. Corliss 490,137 

Floor plate, W. J. Baldwin 490,094 

Flower and making same, artificial, M. E. A. Sou- 

chet 490,170 

Foot warmer, etc., portable, A. A. Whipp e 490,091 

Furnace. See Hot air furnace. 

Furnace. W. & J. C. Swindell '. 490,088 

Galvanic battery, N. M. Powell 490,231 

Game board, whist, W. A. Logue 490,148 

Gas and air mixing apparatus, Smethurst & 

Wade 490,087 

Gas meter frame, H. Logue 490,149 

Gas or similar motor engine, H. Williams 490,006. 

Gate. See Floodgate. Portable gate. 

Gate, J.H. Dickenson 490,015 

Gin sawKender, H. S. Taylor 490,049 

Glove or dress fastener, D. R. Reynolds 490,044 

Gold, silver, and copper from ores, obtaining, A. 

French 490,193 

Governor for mechanical motors, J. E. Hart 490,24 9 

Gun, breech-loading breakdown, H. Greener 489,947 

Guns, auxiliary valve for pneumatic, J. Rapieff... 490,125 
TJuns, fixed magazine for breech-loading bolt, P. 

Mauser 490,029 

Hammock attachment. F. J.Herrick 490,250 

Harrow, E. E. Whipple 490,130 

Harrow and roller, F. B. Harvey 490,198 

Harrow or cultivator tooth, F. X. Krabach ........ 489,980 

Harrow, spring tooth, H. W, Elsenhart 490.226 

Harrow, wheeled, F. Anderson 490,132 

Harvester brake, C. Grattan 490,197 

Hat tray, H. Likly 489,968 

Hay loader and carrier, combined, D. McCarth y. . 490,158 

Hay press attachment, Graham & Knapp 490,072 

Head rest, S. C. G. Watkins. . 



Heater. See Electric heater. Wat r heater. 



490,090 



Account s, b lank form for keeping, T. M. Brown.. 490,135 

Advertising apparatus, S. Kuh 489,961 

Alarm lock, electric, J. A. Nadeau 490,161 

Alloy of metals and making same, F. G. Stark 490,174 

Amalgamator, centrifugal, O. B. Peck 490,041 

Animal stock, J. Underkofler 490,053 

Asparagus bundler and cutter, J. S. Van Mater. . . 490,179 

Asphalt mixing machine, G. Winding 490,218 

Bag. See Mail bag. 

Bag, J. R. Collins 490,103 

Baling pan, A. Rammel 489,985 

Barrel hoop, H. Mattullath 490.255 

Battery. See Electric battery. Galvanic battery. 
Secondary battery. 

Bedstead, T. B, Chambers 490,086 

Bedstead, M. Hofacker 490,201 

Beer, making, O. & O. B. Zwletusch 490,056. 

Belt support, L. Sanders 490,166 

Bevel, protrac or, H. J. Leighton 490,121 

Bicycle, A. D. Jenkins 490,252 

Bicycle canopy, Hohensteln 4 Apple 490,229 

Bicycle parcel carrier, M. E. Blood (r) 11.301 

Bicycle seat spring, H. Bergf els 490,097 

Bicycle sleigh attachment, Bendure 4 Tllbery.... 490,240 
Bins or pockets for containing coal, grain, etc., 

construction of, T. E. Murray 490,258 

Blinds, guide strip for inside, E. Dam bach 489,937 

Blowing engine, W. B. Good 490,109 

Boiler. See Steam boiler. Wash boiler. 

Boiler, W.Mooney 490,257 

Boiler ch ftnneys, apparatus for controlling the 

draught in, G. L. Thlell 490,177 

Boilers, lap joint for steam, J. T. Connelly 490,067 

Bolster spring, G. S. 4 H. C. Neal 490,083 

Bond, coupon, S. R.Hopkins 489,956 

Book and package case, portable, G. C. Magargal. 490,122 

Book cover, T. B.B.Mason 489.970 

Book, duplicating check, J. Oldfleld 490,038 

Bottle. III. Leith 489,965 to 489,967 

Bottle flllin g apparatus , A. M. Donally (r) 1L300 

Bottling machine, liquid, M. P.Heddy 490,020 

Box. See Paper box. Shipping and display box. 

Box fastener, C. N. Fisher 490,228 

Brake. See Car brake. Harvester brake. Ve- 
hicle brake. Wagon brake. 

Brick machine, J. B. Mowry 489,974 

Brick mould, E.C. McGrawet ca.... 490,160 

Bridge, R.Gray 489,946 

Brush machine, A. H. Woleott 490,181 

Bucket, well, G. S. Ullom 490,052 

Buckle and snap hook combined, Stone 4 Smith.. 490.047 

Bung.T. Marple 490,1 3 

Buttonhole finishing machine, F. D.Benedict.... 490,062 

Camera, Laigbton 4 Hitchcock 490,117 

Camera shutter, E. J.Molera 490,031 

Can. See Tee cream can. 

Can body forming machine, A. W. Livingston. . . . 489,969 

Can filling machine, J. S. Moore 490,033 

Can wiping machine, C. A. Burt 490,100 

Car and train, railway, F. U. Adams 489,911 

Car brake, A. Miller 490,079 

Car brake, electric, A. C. Miller 489,972 

Car coupling, J. M. Bunch 489,924 

Car coupling, E. C.Garlick 489j943' 

Car coupling, T. Heard 489,952 

Car coupling, Lee 4 O'Farrell 490,147 

Carcoupling, A. C. McCord 489,976, 489,977 

Car coupling, J. Simpson 489,992 

Carcoupling, J. L. Smith 490,169 

Car coupling, J. Sterns 490.128 

Carcoupling, S. G. Wilber 490,004 

Car hand strap, street, S. A. Flanigan 490,191 

Car platform, A. C. McCord 489,978 

Car, railway, F. D.Adams 489,912 

Cars, air supply device for railway, F. U. Adams .. 489,910 
Cars, air supply device for railway passenger, F. 

TJ. Adams 489,909 

Cars In trains, ventilating apparatus for railway, 

F.U. Adams 489,908 

Carriage, child's, A. A. Hanson 490,114 

Carriage folding seat, H. A. Moyer 490,080 

Case. T3ee Book and package case. 

Cash and parcel carrier apparatus, W. H. Albach. 490,093 

Caster, furniture, J. Elwood 490,016 

Casting sash weights, apparatus for, Bruce & 

Warnock 490,184 



Hedge trimmer, J. L.Jackson 490,074 

Hook. See Whiffletree hook. 

Horseshoe, E. Bouchard 490,063 

Hosiery, J. Black, Jr 490,241 

Hot air furnace, E. R.Stasch 489,994 

House or tent, portable, A. C. Lauber 490,205 

Hub attaching device, C. B\ Carlson. 490,136 

Hub, vehicle, A.P.Taylor. 490,089 

Ice cream can, G. A. Thurston 489,998 

Inhaler, R. E. Woodward t 490,008 

Iron, manufacturing sheet, W. D. Wood 490,238 

Ironlngtmachine, A. R.Gustafson 490,113 

Jack. See Lifting jack. Wagon jack, 

K ey board, t ransposing, B . French 490,194 

Kitchen cabinet, I. S. Hartsock 489,951 

Kneading machine. W. Woolcott 490,182 

Knitting machine, circular, H. A. Houseman 489,957 

Label holder, J. Ready 490,164 

Ladder, step. R. F. Porch 490.042 

Lantern, Veazie 4 Bevan 489,999 

Lantern weather guard attachment, J. P. Warner 490,003 

Latch, gate, a Bernstein 489,918 

Lathe, clothespin, M. D. Lear 490,206 

Lifting jack, A. P. Aiken 490,221 

Lock. See Alarm lock. Door lock. 

Locking device, compound, H. A. Brinton 490,098 

Locomotive and tender housing, F. u. Adams 490,057 

Loom, H. Wyman 490,238, 490,239 

Loom for weaving tufted fabrics, Wyman 4 

Clark _ 

Loom shedding mechanism, C. Falvey 490!l06 

Loom shuttleTJ. M. Deen 490,010 

Loom stopping mechanism, A. Taplin 490,175 

Lounge, A. Jansen 489,958 

Lubricator, W. A. Dowries.. ....'. 490,246 

Lubricator; Glover & Jean 490,247 

Mail bag, H. Stephens 490.232 

Mall bag or pouch, J. W. C. Springstun 490,172 

Map stand, C. E. Linabury 490,253 

Meat pounder, J. A. Carlson 489,928 

Metal, machine for cutting scrap, B . H. Wheeler. 490,054 
Meter. See Electric meter. 

Milk or butter cooling device, J . L. Wilder 490,005 

Milk, receptacle for c ns of condensed, W. A. 

Boulter 489,923 

Mill. See Coffee mill. 
Mould. See Brick mould. 

Motor, T. A. Stark 490,173 

Mower or reaper cutting mechanism, L. King 490,024 

Musical instrument reed tube, H. Janes 490,115 

Musical Instruments, combined bridge and tail- 
piece for, Owen 4Eggert, Jr 490,213 

Necktie fastener, J. A. Cupler 490,138 

Nitro-cellulose or celluloid surfaces, producing, 

B. B. Goldsmith 490,195 

Nozzle, variable exhaust, H. R. Walker 490,000 

Nut and bolt lock, C. M. Stetson 490,176 

Ore separator, centrifugal, O. B. Peck 490.040, 490,084 

Packing, R.G.Ferguson 490,107 

Packing, metallic, T. Tripp 490.050, 490,051 

Pan. See Baking pan. Dust pan. 

Paper box, T. F?W. Schmidt 490,167 

Paper box covering machine, I. G. Raffel 490,124 

Paper box, f olding, C. A.- Spittell 489,993 

Paper feeding machine. R. Burnet 489.925 

Paper tube, P. Carey 489,927 

Paraffine Iwax and apparatus therefor, treating 

or purifying, N. M. Henderson 490,199 

Pattern for draughting garments, adjustable, H. 

Horn 490,022 

Pea shelter. Clark 4 Russell 489,929 

Petroleum refining apparatus, H. Frasch 490,144 

Photograph holder, G. F. Bambridge 490,059 

Photog aph machine, coin-operated, P. V. W. 

Welsh 490,180 

Picker. See Cotton picker. 
Piles preparatory to rolling, machine for reduc- 
ing, XHoenlg :.. 490,021 

Pipe, method of and apparatus for forming lined, 

G.W.Harrington 489,950 

Pipes for Jointing, preparing the ends of lined. 

G.W.Harrington 489,949 

Planter, corn or potato, W. Williams 490,092 

Plow fender, A.M. Ellington 489,941 

Plow, gang, McMillan 4 Gormley 490,210 

Pneumatic dispatch or transit system, H. Clay. 

489,931, 489,932 

Pocketbook frame, L. Messer 490,154 

Portable gate, J Losey 490,077 

Post . See Fe nee post. 

Power. See C rank power. 

Preserving foods, apparatus for, A Baker 489,916 
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Printing block or roller, P. Beck 490,061 

Printing machine, A. C. North 489,981 

Pulp, machine for forming hollow articles from, 

W.W.McEwan 490,037 

Pump, deep well, L M. Ford 490,142 

Pump, steam, T. C. Bicber 490,141 

Pump valve, steam, T. C. Elcher 490,140 

Punching and shearln machine, Williams & 

Bur«es 490,007 

Purse and making same, A. Ritter 490,165 

Puzzle, DorganA Bridges 490,069 

Rack. See Stovepipe rack. 

Railway block signaling system and apparatus, 

Floyd &Douty 490,192 

Railway frog. 1. McKlnnon 489.979 

Uailway pumping mechanism, automatic, H. D. 

Layman 489,962 

Railway rail, H. Greer 489,948 

Railway signal, Adams & Lynam 490,220 

Railway signaling, interlocking apparatus for, S. 

T. Dntton j 489,940 

Railway switch, CM. Fitch 490,190 

Railway switch, electric, A. C.Goetj 489,944 

Railway system, electric, T. Harris 490,248 

Razor, J. A. Stenberg 489,995 

Razor strops, com position of matter for leather 

for.F.Minnis 490,030 

Refrigerator, N. Soldw del 490,216 

Refrigerator, W. M. Wood 490,056 

Releasing device, automatic, H. P. Nielsen 490,211 

Rock crusher, adjustable, Simmons & Holmes — 490,215 
Rock drilling machine clutch, S. H. Macomber... . 490,152 

Rod feeding device, C. M. Conradson 489,935 

Rod gripping device, C. M. Conradson „ 489,936 

Roller. See Trawl roller. 

Salting trough, stock, B. F. Baskett 490,095 

Sash fastener, 8. Morrell 490,209 

Sash holder, w. R. Walker 490,001 

Sawing.machine, band, P. O'Connor 490,212 

Sawmill carriage feed, F. O. Schroeder 489,968 

Sawmillhead block, S.F.Ames 490,131 

Saws, grinding mechanism for scarfing or bevel- 
ing, J. N.Quinn 489,984 

Scale, portable wagon, Clawson & Wheeler 480,930 

Scales, price indicating attachment for weighing. 

Gamble & Allen 489,942 

Screw clamp, Frank & Frankenberg 490,143 

Seal, car. J. T. Goffett 490,018 

Secondary battery, H. H. Lloyd 490,254 

Separator. See Ore separator. 

Sewing machine, C. S. Gooding 489,945 

Sewing machine table, cabinet, T. Kundtz 490,116 

Sheet metal cutting and bending machine, W. J. 

Bayrer 490,060 

Sheller. See Pea shelter. 

Shipping and display box for seeds, 8. R. Miller. . 490,156 

Shirt adjuster, J. H. Billings 489.921 

Shoe polishing machine, S. Abenhelm 489,907 

Shuttle boxes, self-adjustable supporting rod for, 

T. Birchali !?/. ..TV. 489,923 

Signal. -See Railway signal. 

Silk, treating raw, B.Beyer _.... 489,919 

Sketching device, T. A. McFarland 490,169 

Slicing machine for beet roots, etc., R. Bergreen. 490,223 
Solderin iron, electrically heated, G. R. Meitzler 490,256 

Soldering machine-can, J. W. Roberts 490,126 

Spark catcher, A. T. Brewer 490,242 

Speed varying device, E. Croasdale 490,104 

Spindle, F.M. Day 490,245 

Spool holder and tension, combined, H. A. Bates. 490,096 
Spring. See Bicycle seat spring. Bolster spring. 
Stand. See Map stand. 

Steam boiler, H. A. Laughlin .490,118 to 490,120 

Steam engine, balanced, C. A. Ball 489,917 

Store service apparatus, A.J. Slonecker 490,168 

Stove, oil or kerosene, J. I). Goldstein 490,196 

Stove, vapor, C. W. Romoser 490,085 

Stovepipe and collar bolder, combined, 1. C. N. 

Sweet 490,233 

Stovepipe rack, Jensen & Hayes 490.076 

Street sweeper, J. Edson 490,188 

Stringing.machine, A. C. North 489,982 

Sulphides, treating mixtures containing, F. P. 

Dewey 490,068 

Surgeon's ligature receptacle, J. B. Lee 490,207 

Suspender end cast-off, G. B. Adams 490.068. 

Switch.. See Railway switch. 

Tapping apparatus, keg, K. Ott 490,039 

Telegraphy and telephony, F. H.i Brown 490,064 

Telemeter system, electric, F. J. Dibble 490,014 

Telemeter transmitter, electric, F. J. Dibble. 

490,012, 490,013 

Telephone, C. B. Scrlbner 489,990 

Thermostat, I. M. Seamans 489,991 

Thrashing machine attachment, J. A- & D. 

James 490,075 

Tile machine, F. Goodfellow 490,110 

Timepiece balances, manufacture of, G. E. Hun- 
ter 490,204 

Tire, bicycle wheel, J. J. McComlsh 489,976 

Tires, manufacture of pneumatic, Morgan & 

Wright T 490,035 

Tobacco hanger, J. M. Campbell 490,224 

Tower, K.L. Lehmann 489,963, 489.964 

Trawl roll er, J. B. J. D'Bntremont 490,139 

Trimmer, See Hedge trimmer. 

Trolley, J. C. Love 49K028 

Trough. See Salting trough. 

Truck, hand, Rayburn & Bell -.. 490,043 

Tube. See Paper tube. 

Tug clip, hame, J. Scott 489,989 

Tug. shaft, J. M. McDonald 490.036 

Twine cutter, J. a Marvin 490,078 

Typewriter cabinet, R. B. Sigafoos 490,127 

Typewriting machine, H. H. Onz 490,235 

Typewriting machine attachment, Bleg & Theiss. 489,920 
Typewriting machines, scriptoscope tor, E. K. 

Fallot.. V 490,189 

Underskirt, M. Cohn 490,102 

Valve, F.J. Ferrell 490,227 

Valve for blowing engines, discharge, T. James.. . 490,146 

Vehicle brake, J.B. Sweet 489,997 

Vending apparatus. Hawk & Hazlett 490,019 

Ventilator, C. W. Lochman 490,027 

Vise, portable, J. Guenther 490,112 

Wagon brake, N. B. Thompson 490,217 

Wagon, dumping, J. M. Romans 489,987 

Wagon jack, A. J. Galindo 490,017 

Wall facing, M. Ams 489,914 

Wash boiler, A. Miller 490,208 

Watch balances and hair springs, mechanism for 

testing.G.E. Hunter 490,202 

Watch balances and hair springs, testing, G. E. 

Hunter 490,203 

Watch, stop, G. Nlcolet 490,123 

Water neater, J. H. Messier 489,971 

Whlffletree coupling, E. S. Gentry 490,071 

Whlffletree hook, C.E.Jones 490,023 

Window, H. H. Craigie 490,244 

Window frame, H. Goese 490J0B 

Wire netting machine. G. F.Wright 490,009 

Wire stretcher and splicer, L. H. Dowell..... 490,070 

Writer's aligning guide. D. F. Saum 490,086 

Yoke coupling, neck, R.K.Smith 490,046 
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Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - • - - $1 .00 a line 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear In the following week's Issue. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOlt SAVING ltfachinery, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

696 Water Street, Seneca Falls N. Y. 




ICE-HOUSE AND GOLD ROOM.-BY R. 

G-. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and from all newsdealers. 



The Sebastian-May Co 

Improved Screw Cutting 
Foot&T A mTTfl« 
Power LiHl O.EM 

Drill Presses, Chucks, Drills, Does, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
I*>5 to 1*»7 Highland Ave., 
SIDNEY. OHIO. 




IMPROVED 

ENGINE 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co. ^gsfrliXVAZ? 
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THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 

Vanduzen Pat. LPul. Oiler 

Keeps Pulley oiled 3 to 4 weeks with one 
filling. Cost 25, 30, 40, 60, 65 nod 85 cents 
each. Send Price and TRY ONE. 
State diameter and speed of Pulley. Will 
send Catalogue free. Mention this paper. 
iThe T AKDUZEN & TIFT CO. Cincinnati, O.U.SU. 



THE CAPTAIN OF THE MARY ROSE. 

—By W. Laird Clowes. A story of an imaginary naval 
battle between England and France-showing the possi- 
bilities of the electric search light, with 5 illustrations. 
Contained in Scientific American Supplement, 
Nob. 872 and 873. Price 10 cents each. To be had at 
this office and from all newsdealers. 



ONLY 

25 
CENTS 

Stamps 
Accepted. 



A Practical Little Book. 

" HOW TO MAKE A I H.P. 
MOTOR OR DYNAMO." 

Illustrated with plans and all details. 

i«p.ri a &r.T. Electrical Review 



New Full Mounted Lightning Screw Plate. 

: Send for Catalogue. 




Wiley & RiiBsell Mfg. Co., Greenfield, Mass., U.S.A. 



AliTJ 3VC XNU TVt 

In all shapes. Manufactured by 

Oowles Electric Smelting and Aluminum Co., 

Correspondence solicited. LOCKPORT, N. Y. 



WORKSHOPS 



WITH 
YOUR 

Withontflts of Barnes Wood and Metal Working 

**- FOOT POWER -** 

Machinery yon can successfully com- 
pete with Factories that use steam 
power, both in quality and profit on product. 
The only complete line of such machines 
made. Hare stood the test twenty years, 
Send for catalogue. Address: 

W. F. A JOHN BARNES CO., 
1909 Ruby St., Rockford, Ills 




FUELS AND THEIR TJSE— A PRESI- 

dential address before the Society of Chemical Industry, 
by J. Emerson Keynolds, M.D., discussing the modern 
developments of the fuels coal, peat and petroleum. 
Gasification of coal. Natural gas. Gasified petroleum. 
Contained in Scientific American Supplement, 
No. 868. Price 10 cents. To be had at this office and 
from all newsdealers. 




OIL WELL SUPPLY GO. 

91 & 9% WATER STREET, 
Pittsburg, Pa., 

Manufacturers of everything needed for 
AK.TESIAN IVEZjLS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount, sheets 

on request. 





If you are interested in 

ELECTRICITY 

send for our special Price List Z. 
BELLS, BATTERIES, PUSHES, 
WIRE, MOTORS, 

And a full line of general 

ELECTRICAL SUPPLIES, 

• STANLEY & PATTERSON, 
Electrical House Furnishings, 

33 4 34 Frankfort St., N. Y. City. 



WOOL WASHERS, 

WARP DYEING AND SIZING MACHINES, 

PATENT RUBBER COVERED SQUEEZE 

ROLLS. 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING. 

DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 

Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 




HARRISON CONVEYOR! 



* Handling Grain, Coal, Sand, Clay, Tan B;rk, Cinders, Ores, Seeds.&c. 

c^cuiiS.1 BORDEN, SELLECK & CO., {m^S"^ Chicago, IIL 




CHAPMAN VALVE MANUFACTURING COMPANY, 

MANUFACTURERS OP 

Valves and Gates 

For STEAM, WATER, GAS, AMMONIA, OIL, ACID, Etc.; alio 
&ATE E"IM3 BYDXIA.ITTS. 

We make a Specialty of Valves for Superheated and High Pressure Steam, 100 Pounds 

Pressure and Upwards. 

General Office and Works, INDIAN ORCHARD, MASS. 

Treasurer's 1 72 K1LBY STREET, Chicago).,,, wnOT v»KH! strvvt 

Offlce, i BOSTON. Office, f-* 4 WEST LAKE STREET. 

(y AU work Guaranteed. Send for Circulars and Prices, .JEf 




T. ft. G. 



THE TUSCARORA ADVER- 
TISING COMPANY, Manufac- 
turers, Publishers and Importers of 
Advertising Goods and Art Novelties, Coshocton, Ohio, 
buy good specialties outright ormanufactureon royalty. 
Salesmen cover every State and Territory in the Union. 



4J$(GAS ECNGI. 



DESIGNS. 

Bottle, J. Llbrowicz 22,137, 22,138 

Buckle, G. K.Adams 22,132 

Fountain, drinking, W. Tweeddale 22,141 

Glass or other vessels, ornamentation of, W. Egg- 

Inton 22,136 

Lamp base, F. Koenig 22,144 

Lamp body, F. Koenig 22,140 

Lamp chimney, L. King 22,139 

Pole bracket, B. Roos 22,142 

Spoon handle, A. F. Jackson 22,133 

Stove, W. H. Wilder 22,143 

Surgical instrument handle, W. Scbeerer 22,134 

TRADE MARKS. 

Cigars, B. Wasserman , 22,350 to 

Cure, catarrh, Century Manufacturing Company.. 

Hosiery, I. C. Hunsicker & Co 22,341, 

Pop corn, shelled, Albert Dickinson Company 22,343 

Preservative, chemical compound used as a, W. 

A . Loewenthal 

Publications and periodicals, printed. Christian 

Union Company 

Remedy for bronchial diseases, W. L. Coakley.... 22,346 

Remedy for chills and fever, L. M. Collins 22,347 

Rope dressing or filling, C. W. Hunt Company 22,244 

Sewing machines. Cash Buyers* Union 22,353 

Stays, dress and corset, T. P. Taylor 22,340 

String instruments, C. F. Zimmerman n 

Wines, Brossault & Co 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this offlce for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by he in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of 140 each, 
if complicated the cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5 h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W. S. Bishop, of New Haven, Conn. It Is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained In Scientific 
Amekicax supplement. No. 865 • Price 10 cents. To 
he had at this office and from all newsdealers. 



To Inventors. 
E. Konigslow, manufacturer of Fine Machinery 
and Models, offers Special Facilities to Invent- 
or s. Guarantees to work out ideas in strictest secrecy, 

and a/ny improvement that he can suggest goes with the 
work. Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca St., Cleveland. Ohio. 



FLOURING MILL MACHINERY. 

^ BUILT BY CONTRACT. 

BIROLLERorBUHR system 
FRENCH BUHR MILLS 

2 5 SIZES A*P STVIES 

Over 20.000 in use a BOY 

CAN operate: 

A CCMFLlTT mill .. 



!4Y0RKS T INDIANAPOLIS IND. Us'. 




The Hygienic Air mattress, manufactured under 
TT. S. and Foreign Patents, is superior to any mattress 
made for general use, combining health, cleanliness and 
durability, and is Indispensable in cases of sickness, In- 
somnia, rheumatism or neuralgia Endorsed by the lead- 
ing physicians. Write for catalogue and testimonials. 
Metropolitan Air Goods Co., 7 Temple Place, Boston. 



Steel Type for f riling Machines, 

J. D. MAIXONEE, M'fr, STOCKTON, N. Y. 




Canning Machinery 

Outfits Complete. 

Oil Burners for Soldering, Air 

Pumps, Can Wipers, Can 

Testers, Labeling: Machines, 

PRESSES AND DIES. 

BURT MFC. CO., 

ROCHESTER, N. ¥. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes Into all the States and Territo- 
r es, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American, when se- 
lecting a list of publications in which you decide it is for 
your Interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than Is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers. 

361 Broadway. New York 



DRILL CHUCKS. 



Write "THE PRATT CHUCK CO. " Clayville, N. Y., IT. S. A„ for 
free illustrated catalogue of POSITIVE DRIVING IMULL 
CHUCKS, showing the only perfect system ever devised for 
holding and driving drills. 

Foreign Agencies : Ph. Roux et Cie., 54 Boulevard du Temple, Paris, France. B. Sonnenthal, Jr., Nueu Prom- 
enade, No. 5, Berlin. Germany. Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, B. C, England. 




WELL DRILLING MACHINERY, 

MANUFACTURED BY 

WILLIAMS BROTHERS, 

ITHACA, N. V., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
iatalogue. 

ADDRESS 

^Williams Brothers 

ITHACA, N. Y. 




BORE 

WELLS 

DRILL 

WELLS 



The BEST MACHINERY 
and TOOL.!;) In the world for 
B weeding in this business— also 

Horse Powers, 
Steam Engines, 
Pumps & Valves, 

Iron Pipe and Fittings, Well Sup- 
plies. Honest and reliable work 
assured. Catalogue mailed Free. 

LOO MIS A.NYMAN, 

TIFFIN. OHIO. 




SCIENTIFIC EXPERIMENTS. — DE- 

scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a triangle, surface of the sphere, 
with 6 illustrations. Contained in Scientific Ameri- 
can Supplement, No. s?5. Price 10 cents. To be 
had at this office and from all newsdealers. 




THE STIRLING BOILER 

is economical in fuel, repairs, and 

absolutely safe at high pressure. 

Practically self -cleaning. 

THE STIRLING COMPANY, 

GENERAL OFFICES: 

PD1LMAH BUILDING, CHICAGO 

Branches tn all princival cities. 



THE CURRENTS OF THE NORTH 

Atlantic— By Richard Beynon, F.R.O.S. An interest- 
ing paper on the oceanic circulation that lies north of 
the pomt of bifurcation of the great equatorial current 
of the Atlantic, off Cape San Boque. With 2 maps. Con- 
tained in Scientific American Supplement, No. 
872. Price 10 cents. To be had at this offlce and-f rom 
all newsdealers. 

BATES J.0GK & ORE BREAKER 

Capacity Dp to 200 tow per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breajce s combined. 

Builders of High Grade Mining 
Machinery. Send f or Catalogn es. 

GATES IRON WORKS, 

50 f>o. Clinton St., Chicago 

136 C, Liberty Street, New York, 
237 C, Franklin St., Boston, Mass 





Subscribe for the Scientific 
American. No one should 1 — 
without it. Copies should 
be preserved in fil~~ 
Fully illustrated. 
Terms $3 per 
year. 
Address 
MD»S( 
4C0., 

361 , 
B'dway, 

N. Y. m^* Handbook and information 
concerning Patents sent free of 
charge. Oldest bureau for securing Patents in 
America. Over 100,000 applications have been 
Hied by Munn A Co., 361 Broadway, N. T. 



Caveats, 
Marks, 
Copyrights, 
Designs, etc. 



DCITTV Pianos, organs, S33 up. Want agents. 
DCH I I I Cat'g free Dan'IF.Beatty, Wash ton. N.J. 
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Sbundtd by Mathew Carey, 1786. 

HENRY CAREY~BAIRD A CO. 

Industrial Publishers, Booksellers, and Importers, 

81 Walnut St.. Philadelphia, l*a., U. S. A. 

|3r*0ur new and Revised Catalogue of Practical and 
Scientific Books, 88 pages. 8vo, and our other Catalogues 
and Circulars, the wbole covering every branch of Sci- 
ence applied to tbe Arte, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



India J=L-u."fc>'fc>©:r 

Its manufacture and use. By George Nissenson. Price 
75 cents. Sent post prepaid, by remitting to 

GEORGE NISSENSON, 176 E. 108th St., New York. 



Over 25,000 °s°o"ul s 

ROPER'S ENGINEERS' HANDY-BOOK. 

The most comprehensive and best illustrated book 
ever published in this country on the steam Engine, 
Stationary, Locomotive and Marine, and the Steam En- 
gine Indicator. It contains nearly 800 Main Subjects, 
1316 Paragraphs, 876 Questions and Answers, 52 Sugges- 
tions and Instructions, 105 Rules, Formulae and Exam- 
ples, 149 Tables, 195 Illustrations, 31 Indicator Diagrams 
and 167 Technical Terms. 

Price, postpaid, - $3.50. 

FOR SALE BY ALL BOOKSELLERS. 

|y Descriptive Catalogues mailed free to any address. 

EDWARD WEEKS, Publisher, 

NO. 1012 WAXNUT STREET, PHILADELPHIA, PA. 




VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of i the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. 'Price 10 cents. 
To be had at this office and from all newsdealers. 




ARTESIAN 



Wells, Oil and Gas Wells, armed 
I by contract to attydepth,from50 
I to 3000 feet. We also manufac- 
ture and furnish everything re- 
I quired to drill and complete 
I same. Portable Horse Power 
I and Mounted Steam Drilling 
I Machines for ISO to UNO feet. 
I Write us stating exactly what is 
I required and send for ilrastrat- 

. 1 ed catalogue. Address __ 

P1RKGK AKTEStAN & OIL WELL STJPPLY CO, 
80 Beaver Street, New Tore. 



Mechanical Help for Inventors. 

There is nothing like a first-class ma- 
chine shop, organized for and adapted to 
miscellaneous jobs, to carry out an in- 
ventor's ideas and make the most of 
them. Primer to send. 

The Jones Brothers Electric Co. CinTi. O. 



LIFE SAVING DEVICES. — A COL 

lection of suggestions of devices for communicating be 
tween the shore and stranded vessels, offered to the 
London Daily Graphic by various correspondents. With 
100 illustrations. Contained in Scientific American 
Supplement, Nos. 848. 849, 850. 851, 852, 
854,861, 8«2, 864, 869, 871, 874 and 884. 
Price 10 cents each, or $1.30 for the series. To be had 
at this office and from all newsdealers. 
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Perfect Newspaper File 

The Koch Patent Tile, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Amebi- 
cak and Scientific American Supplement can be 
supplied for the low price of $L50 by mall, or 11.25 at the 
office of this paper. Heaw board sides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN <& CO., Publishers Scientific American 



HAVE YOU BEAD 

Experimental 

icience? 



This new book, by Geo. M. Hopkins, is just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining;. 





The Shipman Automatic Steam Engine 

1. S, 4, 6 and 8 HORSE POWER, SINGLE. 

8 and 22 HORSE POWER, COMPOUND. 
^F* Insurance Not .Ailkoted. 

STATIONARY AND MARINE. 

^" For AM Small Power Work, 
SHIPMAN ENGINE CO. 200 Summer St., Boston, Mass. 




$ THE M MUNS0N " TYPEWRITER. X 

This machine Is an •'evolution," the outgrowth of years of experience and the 

best results of scientific work. Its principles appeal at once to the 

educated mechanic It is Light, Small, Compact, 

Easily operated, with Universal Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
dnrable and easily kept in order. 30 keys, 90 characters. Weight, with carry- 
Special wheels for different languages. * r — J *-- -'-—»-■ 



Ing case, 16 pounds. 
* * THE 



Send for ci/rcular to 
OTUNSON TYPEWRITER CO., * * 
162 S. La Salle Street, Chicago, 111., U. 8. A. 



AB A ibr ELECTRICITY tVe WORLD'S FAIR 

is to be obtained every week ONLY in the 

"WESTERN ELECTRICIAN." 

If you desire to keep posted on all new devices and de- 
velopments and every practical application of Electric- 
ity, SUBSCRIBE NOW. 1 year S3, 6 months SI .50. 

Electrician Publishing Co. CHICAGO, 1 Lakeside Building. 




Delaney's Metallic Gaskets 

and Flanges make everlasting 
Joints. Delaney's Ex- 
pansion Pnckiiiffs for 
steam, water and ammonia 
are best and cheapest. 
H. J. Delnney it Co., 
Third *; Fowler Mts. 
Milwaukee! Wis. 



Over 700 pages : 680 fine cute ; substantially and 
beautifully bound. Pr ce by mail, $4.00. 

IWSend fw illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 





VANDUZEN "SSr PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always in Order, never Ologa nor 
freezes. Every Pump Guaranteed. 

lO SIZES.- — 

200 to 12000 Gilloni per Hour. 
Cost $7 to $75 each. Address 

THE VANDUZEN & TIFT CO., 

10! to 108 E. Second St, CincInMti, 0. 



Correspondence solicited with Patentees and Man- 
ufacturers of Useful Household Articles and 
Novelties. C. W. Dennis, 339 Tonge St., Toronto, Ont. 



OTJX*. OFFER. 

liA MONTHS ON TRIAL" FOB (A 

7 Bubier's Popular Electrician I IIP 

An illustrated monthly journal for ' ** w * 
tbe amateur, experimenter and public, or 

"EVERYBODY'S HAND-BOOK" 1 ) C ft 

FofltUCTKICITY. By Edw. Trevert. 6o/nij 

"Illustrations. 1*1 Pages. All about™ ww " 

Electric Bells, Batteries. Dynamos. Motors, Railways, 

Weldlnjr, etc. Post- paid Book and Paper for 85 cents. 

BTBIEE BUB. CO„ LTNJf, MASS. 



THE MICROSCOPE'S CONTRIBU- 

tions to the Earth'B Physical History .—By T. G. Bonney, 
F.R.S. An interesting account of what has recently 
been done in tbe way of microscopical research into the 
history of the earth's crust. Contained in Scientific 
American Supplkmknt, No. 864. Price 10 cents. 
To be had at this office and from all newsdealers. 



VOLNEI W. MASON & CO- 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 



PKOVIIIKMCE. It. I. 



A 

pro- 



$10.00 to $50.00 SSf» 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathenjatical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, 88 Madison Street, Chicago, 111. 




ENGINE CASTINGS 

% to 6 h. p. Horizontal and Ma- 
rine. 8, 16, and 60 Light Dyna- 
mo CuNtiiigH. Simple Sewing 
Machine and One h. p. Motors. 
Castings, with instructions for 
building or Finished Machines. 
Electroplating Machines. Elec- 
trical Supplies. 

Send stamp for catalogue. 
PALMEIt Hit OS., 

Mianus, Conn. 




Model 



Remington 

Typewriter 

For Ease and Convenience of Operation, Simplicity of Design 
and Durability of Construction, is 

TTKTEJC^TJ-A.IjEJ i>. 

w send for catalogue. 



WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 




one ever wrote X000 LOttOfS an Hour, 

that is, unless they first wrote one and then oopied the rest on an 

BDISON ACXAdC£lC3G(-fL^.X*:B:. 

Invented by Thos. A. Edison. For Daily Office Use in dupltcatlngboth hand writing and typewriting 
Anybody can operate it. Simple— Compact-Cleanly-Cheap. Endorsed by over 90,000 users. 
Catalogues and Samples of work sent free upon application. Manufactured only by the A. JB. DICK 
CO., 154 E. Lake St. Chicago. Brarjch Offices, 4T Nassau St, N. T. City, U7So. Fifth St., Fhila. 





AfiENT8 $50toSioo „-iT 

Ladies or Gents. BeBt seller known. Need- 
ed atevery house, place of business or farm 
- the year round. "Home" Bleetri e Motor 
runs all kindsof light maohineryj Cheap- 
est power on earth. Connected instantly to 
wash or sewing machine, corn abetter, 
pumps, fans, lathes, jeweler's or dentist's 
machinery, Ac. Glean, Noiseless, lasts 
a life-time. No experience needed. To- 
show In operation means a sale. Guar, 
anteed. Profits immense. Circulars free. 
HARRISON & CO., Colombo* O 



EXPERIMENTAL 

of all descriptions. Vending machines a specialty. 
Amer. Vending Macta. Co, 29 Murray St., New York. 



OR LIGHT U/riDk' 
MACHO e nUlfH 



MAN'S UPWARD STRUGGLE. — A 

paper by Dr. Eugene Murray Aaron, giving a resume 
of the anatomical proofs of our former quadrupedal 
character, and presenting a few of the most marked 
facts that point unmistakably to the struggle that man 
has had and'is, in a less degree, still having to maintain 
his erect position. Contained in Scientific amehi- 
can Supplement, No. 867- Price 10 cents. To be 
had at this office and from all newsdealers. 



FOR SALE.— Patent for Mole Trap, issued Dec 20, 
1892. Address HFE & NELSON. Livingston, Texas. 



FREE TO YOU. 

OUR NEW sTppT CATALOGUE 
with COLORED PHOTOGRAPHS, 
giving full particulars of our FAMOUS 

ORGANS AND ftXifiSS 

We can save you SSO to S25Q and can 
sell you an Organ for S35, or a Piano for 
1175 on your own terms. For CASH or on 
EASY INSTALLMENT PLANS. 

""""CORNISH & l!0.,!igw;gg. 





WE SEND FREE 

with this beautiful Organ an Instruction 
Book and a handsome, upholstered Stool t 
The organ has 11 Btops, 5 octaves, and is 
made of Solid Walnut, warranted by us for 
l&year*. We only charge $45 for this beau- 
tiful instrument. Send to-day for FREE illus- 
trated catalogue. OXFORD MFG. CO Chicago - 



THE THEORY OF THE EARTH —BY 

Sir Archibald Geike. A discus sion of the great problem 
of the history of the earth. Hutton's theory and Play- 
fair's exposition of it. The Neptunists and the Pluton- 
lsts. Smith's law of organic succession. The modern 
science of geology. The uniformity of causation. Prog- 
ression in organic types. The beginning of things. Ter- 
restrial catastrophes. The ice age. The age of the 
world. Universal degradation or land. Evidence of 
successive races of plants and animals. The law of evo- 
lution. A geological retrospect. Contained in Scien- 
tific American Supplement, Nos. 8?£ and 873. 
Price 10 cents each. To be had at this office and from 
all newsdealers. 



MITOTIC 

DOUBLE- 



U||| He Pays 
n ILL the Express. 

on this Amerltsn made Be* 
nifotr. Full Nlckel- 
i Plated. Rub- 
ber Stock, Cen- 
ter Fire, 
Bor 18 
caliber. 
Five 
shot 



Sin. long, rifle barrel SX in. Long fluted oyl 

lnder. Low curved hammer, which prevents ac- 1 

Qtdental discharge. Weight lflos. Cut this out* 

and send with order and we will ship by express O. O. D. If 

on examination you find it as representednay agt. #4.4? 

wepayingallcharges. W.HIU&C0.i*07S«ateBt.,Clilea§o. 





After being on the Market Seven Years 
THE ACHE AUTOMATIC ENGINE AND BOILER 



Half to Four Borae Power. Marine and Stationary. 

For either Natural Gas or Petroleum as Fuel. 

erzro bxtiul nrsirxiAircii. 

ROCHESTER MACHINE TOOL WORKS, Bmn. Rate, ROCHESTER, H. Y, 



Model & Experimental Work 

Electrical and Mechanical. ELECTRIC CUTTER CO, 
166 Elm Street, New York City. E. D'Amoub {formerly 
of Mllliken, D'Amour & Co.), Supt. 




M 



ANUFACTURERS and INVENTORS 

ATTENTION! 

We are prepared to design* give estimates on, and 
manufacture Light Machinery, Electrical Appliances, 
and Metal Specialties of every description. Also Mod- 
els, Dies, Special Tools and Patterns. 

We also hake Gear Cutting a Special t. 
GARDNKR SEWING MArHINK CO., 
Factory and Main Office, cor. State & Claim Sts., Aurora, 
111. Chicago Office, 247 Monroe Street, Chicago, HL> 

Direct all oorresoondence to Main Office, Aurora, M. 




TANGENTS: ROBERVAL'S METHOD 

of Drawing.— By Prof. C. W. MacCord. A simple, ele- 
gantand direct process. Illustrated with 11 figures. Con* 
tained in Scientific American supplement. No. 
899. Price 10 cents. To be had at this office and from 
all newsdealers. 



NOW READY! 

A NEW AND VALUABLE BOOK. 
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12,000 Receipts. 680 Pases. Price $5. 

This splendid work contains a careful compila- 
tion of the most useful Receipts and Keplies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American dur ng the 
past fifty years ; together with many valuable and 
important additions. 

Over Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all "parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise fo m convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to f ormulfe used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier macne ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks: 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 
plicit terms that any intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me- 
tallurgy, 125 receipts; Bronzing, 127 receipts: Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are given, the scope being very broad, embra cin 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

fW~ Send for descriptive circular. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 

361 Broad wa, , Hew York, 
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Inside Pane, each insertion - - 75 cents a line 
Hack Page, each insertion - - - - SI .00 aline 
The above are charges per agate line — about eight 
wordB per line. ThiB notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




OVERMAN WHEEL CO. 

■TON. WASHINGTON. DC N VCR. SAN FRANCISCO. 

A. 6. SPALDING & BROS., Special Agents, 



NEW YORK. 



PHILADELPHIA. 



Spur Pointed" Wood Scots. 

Patented May 10, July 19, 1887 ; Oct. 29, 1889 ; 
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891; 
July 19, 1892. 
Its Advantages are : 

1. Stronger than a common screw. 

2. Uniform and wide slot. 
S. Requires the use of but one bit In hard 

wood. 

4. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw being Cold Forged. Instead 
of Cut, leaves on Its entire surface a 
metallic skin. 

0W~ Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be bad at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




TYPEWRITER 

GUARANTEED 

do as good work 
any high priced 
achine. Special- 
adapted for use 
private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 
«f fa. 70. 'See Sci. 

Addr«H Simplex Typewriter Co., 88 Great Jenes Street, New York? 

If yon have a gas engine and wish to lubri- 
cate same effectually, put on one of 

inuiileiiert Gas Engine Lubricators, 

a very desirable cup and fully warranted. 
Our catalogue gives full particulars of this 
and numerous other specialties. Send for 
one, and mention the Scientific. 

THE LUNKENHEIMER COMPANY, 

Successor to The Lunkeiiheimer Brass 
Mfg. Co., CINCINNATI, O., U.S.A. 




KODAKS 

For Snap-Shots Out-Doors, 

For Time Exposures In-Doors, 

For Flash-Lights at Night. 

TTHf» Ifinwtt* are the most compact 

■ lie %3 U111U1 camera made. Perfectly 

• \C f\(Kl\\c c * adapted to hand or tripod 

IVUUaiO • use Can be used with roll 

films or glass plates. Fitted with focusing index 

and counter for exposures. 

$40 and $50. 



( Send For I 
I Catalogue. ( 



EASTriAN KODAK CO., 
Rochester, N. Y. 
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James Smith Woolen Machinery Co. 

MANUFACTURERS OF 

THE HUB FRICTION CLUTCH. 

POWER TRANSMISSION MACHINERY. 

411 to 421 Race Street, PHILADELPHIA. PA. 

Applied to Pulleys. rfBF W^^^tiBk Made in sizes to 

Gears.SprocketVVheels, H^^^^^lL transmit from 2 up 

Reversible C o u n t e r- _JMBB^S ^H^PlIlS^k to 1000 b. p., at slow 
shafts and Cut-off Con-fll Bfaa orfast speed. Over 

plings. The most sim*wj HMj.0,000 in use. 

pie, effective, durabl , ^Hi^B ^^^^mv t&~ Write for cuts, 

and economical Clutch ^fl B description, price 

on the market. ^HHr list and discounts. 





THE COPYING PAD-HOW TO MAKE 

and how to use ; with an engraving. ■ Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 
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Tfl lUUCUTflDQ An American wishes a new 
I U inVCn I UnO. invention of merit tor Burope. 
Has over 20 years experience abroad, large acquaintance, 
highest standing and capital. P.O. Box 2911, Boston, Mass. 




ATENTS! 

MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patent? 
for Inventors. 
In this line of business they have had f arty-fire wears' 
experience* and now have vneqwtled facilities for the 
preparation of Patent Drawings, Specifications, and the 
orosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents anahpwto pro- 
cure them: directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICKS.-No. 622 and 624 F Street, Pa- 
cloc Building near 7th Street, Washington, D. C. 



STEVENS PATENT IDEAL. 
COMBINED DIVIDER k CALIPER 

No. 02. Price, per set, all nickeled. .$4.00 
Packed for transmission by mail; 
Ideal Surface Gauges, Depth Gauges. 
Ideal and Leader Spring Dividers and 
Calipers, and Fine Machinists' Tools. 
fW Illustrated catalogue free to aXL 
J. STEVENS ARMS & TOOL CO. 
P. O. Box 280. Chicopee Falls, Mass. 
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CATALOGUE 
AND AGENCY. 



CHICAGO, 1LL.U.S.A. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal Type Wheels, Dies. etc. 

Model and Experimental Work, 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York Stencil Wks, 100 Nassau St., N. Y 




the state for nprnnii 

Manufactures isUll t UUIl 

A Great Field for Manufacturers and 
Factories. Portland is its great industrial 
center. Her perfect water power unequal- 
ed anywhere, has every facility of location 
for Mills and Factories. . Is situated on tide 
water at the terminal connecting point of 
Railroad and Sea and River navigation. 

Full information furnished free by the 
Oregon State Board of Immigration, 

Portland, Oregon. 



THE MODERN MARINE BOILER.— 

By A. B. Wllllts, U.S.N. Description of the principal 
features of the boilers of the United States man-of-war 
New Tork, with a plea to inventive minds for the pro- 
ductl on of a type of bo iler which shall do away with the 
necessity of the present enormously large and heavy 
shells, and present a lighter substitute that will per- 
form the duties of both envelope and heating surface 
conjointly. Contained in Scientific American Sup- 
plement, No. 870. Price 10 cents. To be had at this 
office and from all newsdealers. 
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Economy. Kellabllity, 
Simplicity. Hafcty. 



Motor of 19 th Century 

Can be used Any Place,, to do Any 
Work, and by Any One. No Boil- 
er! No Fire! No Steam! No 
Ashes! No Gauges! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to eaehindiedted horse power. 
For circulars, etc.. address 
CHARTER GAS ENGINE CO, 
P.O. Bozl4S. Sterling. 111. 




"Improvement the Order op the age." 

The Smith Premier Typewriter 

Embodies the most' Progressive ^SCeehanical Principles. 

AH the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
All type cleaned in Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co.. Syracuse, N. Y., U. S. A. 

We hare 20 branch offices in the principal cities throughout the United States. 



ELECTRO VAPOR ENGINE. 

GA8 OR GASOLINE FOG FUEL. 

NO BOILER. NO FIRE. NO DANGER. 

NO ENGINEER. 




Engine operated by spark 

from small battery. 
You rum the Switch, 
Engine does the rest. 

Began Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 350 to 10,000 gallons ca- 
pacity. 



-MANUFACTURED by- 



THOMAS KANE & CO., 

CHICAGO, ILL. 

f^Send stamp for catalogue " V." 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
gniDted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 
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S cientific g ook Qatalogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO.* Publishers Scientific American, 
361 Broadway. New York. 






ALUMINUM: ITS USES AND AP- 

plications. A valuable and interesting article by G. L. 
Addenbrooke. Contained in Scientific American 
Supplement, No. 850. Price 10 cents. To be had at 
aline 



this office and from -t 



newsdealers. 






PHONOGRAPHS 

FOR SALE. 

ADDRESS, 

North American Phonograph Co. 

EDISON BUILDING, 

New York. 

MasonicTemple Bldg., 

Chicago. 



ON POSTURE AND ITS INDICA- 

tions.— A paper by T. Lander Brunton, M.D., in which 
the author endeavors to indicate the common postures 
that one dally meets with, either in patients or others, 
and to discover the reason why such postures are as- 
sumed. With 17 illustrations, contained in Scientific 
American Supplement, No. 867. Price 10 cents. To 
be had at this office and from all newsdealers. 



I EDISON INCANDESCENT LAMP 

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 

All other, infringe Che Edison Patent., and nre counterfeits. 

THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION AGAINST 
INFRINGERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF 
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION. 

GS-ElTESa^.Xj ELECTKIC COMPANY. 



OFFICBS ■ 

620 Atlantic A venue Boston. _ 

5<I9 Arch Street .Philadelphia, Pa. 

401-407 Sibley Street St. Paul, Minn. 

13.S3F Street N. W Washington, D. C. 

MasonicTemple Denver, Colo. 

All business outside the United States transacted by Thomson-Houston International Co., 44 Broad St., New York. 




OVER 

33,000 SOLD. 



"OTTO" 

'GiSAMftASOLINB 

ENGINES, 

/l-3tol00 horse power 
Can be used in cities 
or in country inde- 
pendent of eras works 
or pas machines. 
No Boiler. 
No Danger. 

No Engineer. 



OTTO <HS ENGINE WORKS, PrTTT.ATmT.Pim. 
THE 




ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly— 52 Numbers a -Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year—$l numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers ; six months, $1.50 ; three months, $1.00. 

C 1 ii l»s.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to r mlt is by Postal Order, Draft, -or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed; and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York, 
o 
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44 Broad Street New York. 

173 and 175 Adams Street Chicago, 111. 

264 West Fourth Street Ci ncinnatl, O. 

Gould Building Atlanta, Ga. 

15 First Street San Francisco, Cal. 



This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United 8ta*es and 
Canada, $5.00 a year ; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for$7.00. Single copies.10 cents. Across and 
remit by postal order, express money order, or check, 
MUNN & CO.* 361 Broadway, New York, 
o 

§uitdm# (EditiM. 

The Scientific American Architects' and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages: forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation bf-each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York* 



PRINTING INKS. 

The Scientific American Is printed with CHAS. 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St.,opp.Dua e.New Pork 
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